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Description 

Technical Field 



5 [0001 J The present invention relates to novel 1 H-imldazopyridlne derivatives or salts thereof which have a potent 
inhibitory action against production of tunnor necrotizing factor (TNF) or inter1eukin-1 (IL-1) and are useful as medica- 
ments for preventive or therapeutic treatment of diseases of humans and animals, in which a cytokine such as TNF. 
IL-1 is mediated, which include chronic Inflammatory diseases (e.g.. rheumatic arthritis, osteoarthritis, etc ) aHergid 
rhinitis, atopic demiatitis, contact dennatitis, asthma, sepsis, septic shock, various autoimmune diseases (autoimmune 
10 hemic diseases (e g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, etc.), autoimmune intestinal 
diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune comeitis (e.g., Iteratoconjunctivitis sicca, spring 
catarrh, etc.). endocrine ophthalmopathy. Graves disease, sarcoid granuloma, mult^le scierosls. systemic erythema- 
todes. mull^le chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, psoriasis, interstitial pulmonary 
fibrosis and the like], diabetes, cancerous cachexia. HIV-lnfectleus cachexia and the like. 

Background Art 

[0002) Some compounds having 1 H-imidazoquinoline structure are known which are analogous to the compounds 
of the present invention. Journal of Medk?inal Chemistry, Vol. 11, p. 87 (1968) discloses 1-(2-piperidlnoethyl)-tH.imi. 
dazo(4,5-c).quinoline, Japanese Patent Unexamined Publication (KOKAI) No. Sho 60-123488/1985 disck^es l-lso- 
butyM H-imldazo[4.5-c}qulnollne^-amlne (general name: imiqulmod) as a compound having an antiviral action and 
Hungarian Patent Publication No. 34479 (Patent No. 190109) discloses 1-(2-diethylamlnoethyl)-1H-imida2o(4,5<Jquk 
noline as a compound having analgesic and anticonvulsant acUons. However, 1 H-tfnIdazopyricfine derivatives as those 
according to the present invention have never been known so far. 

[0003) Moreover, the aforementioned imiqulmod has been known to have an inducing actton ot a few kinds of cy- 
tokines such as interferon (IFN), TNF. IL-1 and the like, which is described in Journal of Interferon Research Vol 14 
p. 81 (1994). However, 1 H-imldazopyrtdlne derivath^es or IH-tmidazoqulnoline derivatives having an inhibitory acUorl 
against production of TNF or IL-1 , whfch action is totally opposite to those taught by the aforementioned prior arts 
have never been known so far. ' 

Disclosure of the Invention 

[0004J An object of the present invention Is to provide novel compounds which have excellent inhibitory actions 
against productton of cytokines such as TNF and IL-1 and the like are useful as medteaments. 
[00051 "Hie inventors of the present inventton made intensive studies to achieve the object. As a result, they found 
novel IH-lmidazopyridine derivatives whfch have an excellent inhibitory action against production of TNF or IL-1 and 
achieved the present invention. 

[0006) The present Inventton thus relates to novel 1 H-imidazopyridine derivatives represented by the following gen- 
eral formula (I) or salts thereof: 



^ wherein Ri represents hydrogen atom, hydroxyl group, an aikyi group whteh may have one or more substltuents. a 
cycloalkyi group whfch may be substituted, a styryl group whteh may be substituted, or an aryl group whfch may have 
one or more substltuents; R2 represents hydrogen atom, an alkyt group, a hatogen atom, hydroxyl group, an amino 
group whteh may have one or two substltuents, a cyclte amino group which may be substituted, or a phenoxy group 
whfch may be substituted; ring A represents a homocydte or heterocycifc ring whfch may be substituted with one or 

« more alkyi groups, alkoxyl groups, or halogen atoms; R3 represents a saturated nitrogen-containing heterocycifc group 
whfch may be substituted; and m represents an Integer of from 0 to 3; provided that, when represents unsubstttuted 
piperidino group, at least one of R^ and R2 is not hydrogen atom. 

[00071 According to the second embodiment of the present Inventton. there are provided novel 1 H-imtoa2opyrtdine 
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derivatives represented by the following general formula (II) or salts tf^ereof : 
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wherein R^ R^, ring A and m have the same meanings as those defined above; represents hydrogen atom, an alicyl 
group, benzyl group, triphenylnnethyl group, an alkanoyi group which moy be substituted, an alkoxycarbonyl group, 

15 benzyloxycarbonyl group, a thlocart)amoyl group whk:h maybe substituted, an aikanesulfonyl group, a benzenesulfonyt 
group which may be substituted, or amidino group; Y represents methylene group, oxygen atom, sulfur atom, nitrogen 
atom, a group represented by NH, or a single bond; and n represents an integer of from 0 to 2. 
[0008] According to the third embodiment of the present Invention, there are provided, among the compounds rep- 
resented by the aforementioned general formulas (I) and (II), the compounds wherein ring A is a benzene ring or a 

20 thiophene ring, or the salts thereof. 

[0009] According to another aspect, there is provided a medicament whk:h comprises as an acth^e ingredient the 
compound represented by the aforementioned general formula (1) or (II), or a phannacologteally acceptable salt thereof. 
The medicament is useful for preventive or therapeutic treatment of diseases of mammals including humans. In which 
a cytokine such asTNF, IL-1 is mediated, which Include chronic inflammatory diseases (e.g., rheumatk: arthritis, os- 

23 teoarthrttis, etc.), allergte rhinKIs, atopic denmatitis, contact dermatitis, asthma, sepsis, septic shock, various autoim- 
mune diseases [autoimmune hemic diseases (e.g., hemolytk: anemia, anaplastic anemia, idiopathic thrombocythemia, 
etc.). autoimmune Intestinal diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune comeitis (e.g.. kera- 
toconjunctivitis sicca, spring catarrh, etc.), endocrine ophthalmopathy. Graves disease, sarcoid granuloma, multiple 
sclerosis, systemic erythematodes. multiple chondritis, pachydemnia, active chronto hepatitis, myasthenia gravis, pso- 

30 riasis. interstitial puimonary fibrosis arid the like), diabetes, cancerous cachexia, HIV-infectlous cachexia and the tike. 
[0010] According to a further aspect, there are provMed a use of the compound represented by the aforementioned 
general formula (I) or (II), or a phEmnacologically acceptable salt thereof for the manufacture of the aforementioned 
medicament; and a method for the preventive or therapeutic treatment of diseases In whfch a cytokine such as TNF. 
IL-1 is mediated, whk:h comprises the step of administering a preventively or therapeutlcaity effective amount of the 

35 compound represented by the aforementioned general formula (1) or (il), or a pharmacologically acceptable salt thereof 
to a mammal including a human. In addition, the present invention provides an inhibitor against production of tumor 
necrotizing factor C^NF) or interieukin-1 (IL-I) whch comprises as an active ingredient the compound represented by 
the aforementioned general fonnula (1) or (II), or a pharmacologkrally acceptable salt thereof. 

40 Best Mode for Carrying Out the Invention 

[0011] Specifk: explanations of the compounds of the aforementioned general formulas (i) and (II) of the present 
invention will be given below. The compounds represented by the aforementioned general formula (II) are characterized 
In that they have a speclfb saturated nitrogen-containing heterocyclic group whk:h may have specific substltuents as 
45 r3 among the compounds represented by the aforementioned general fomnula (I). iHowever. the scope of the present 
invention is not limited to the compounds represented by the aforementioned general formula (tl), and it should be 
understood that any compounds having as R^ a saturated nitrogen-containing heterocyclic group which may be sub- 
stituted fall within the scope of the present Invention. 

[0012] In the aforementtoned general formulas (I) and (II), examples of the aikyi group represented by R^ , R' or R^ 
50 inchide, for example, methyl group, ethyl group, n-propyl group, Isopropyl group, n-butyi group, isobutyl group, sec- 
butyl group, tert-butyt group, n-pentyl group, Isoperityl group, neopentyt group, n-hexyl group and the Uke. 
[0013] Examples of the cydoalkyl group represented by R^ include, for example, cydopropyt group, cydobutyt group, 
cydopentyt group, cyciohexyt group, cyctoheptyl group and the like. Examples of the aryl group represented by R^ 
inchjde, for example, phenyl group. 2-pyridyl group. 3-pyridyl group. 4-pyridyl group, 3-pyridazlnyl group, 4-pyrkJazlnyl 
55 group, 2-pyrimidinyl group, 4-pyrimldtnyl group, 5-pyrimldlnyi group, pyrazinyi group, 2-fuiyl group, 3-furyt group, 
2-thienyl group, 3-thtenyl group, 1-pyrrolyl group. 2-pyn'olyl group, 3-pynolyl group, l-imidazoiyi group, 2-imktazolyl 
group. 4-imidazolyl group. 1 -pyrazolyl group. 3-pyrazoiyl group, 4-pyrazolyl group, 5-pyrazoiyl group, 2-oxazolyi group. 
4-oxazoiyl group, 3-isoxazotyl group. 4-isoxazolyl group, 5-isoxazolyl group, 2-thiazolyl group, 4-thiazolyt group, 5-thi- 



3 



EP1 104 764A1 



azolyl group 3-«o«Ma20lyl group. 4-isothiazolyl group, S-isothiaiol^ group, 1,2,3-triazol-1-yl group, 1 2 3-triazoM-vl 
group. 12,3-tni«oh5-yl group. 1.2.4-trtazoM-yl group. U,4-,r1«ol-3-yl group. 1 .2.4^ria^o. S-yl grLp 1 t^^olj 
group S^etrazoV group. 1.2 S-thiadtaoW-yl group. 1-indo^l group. 2.ir,dolyl group. 3-indolyl group and he E 
[0014] Examples of the hatogen atom represented by Ft* include, tor example, fluorine atom chlorine atl b omine 
^00,. and .odine atom Exarnples Of the ar,,lnogroup Which r.ay have or,e or two substltuents^^^^ 

include for example, ammo group, methylamino group, ethylamino group, n-propylamino group. IsopropylarnS 
group, cyctopropylammo group, cydobutylamino group, cydopentylamino group, cyclohexylamino group. <«me7hy^' 
no group diethylam.no group, anihno group, pyridylamino group. 4-pyrtdylmethylamino group. be«yl«;inoflraw 
meth0xvben2ylam.no group, dibenzylamino group and the like. Examples of the cyclic amino group representedSJw 
mclude tor example l-az ridinyl group, l-azetidinyl group. 1-pynt.lidinyl group, piperidino group, l-pi^razinyl group 
Ld the lire ^^""'"^ ' ''^"•'V*°■1^^-^ •'»-'^'«'epin-1-yl group, morphollno group. ^O^i^^Z^oZ^Z 

T^" !" "TT"^ °' ^'"^"^'^ ""9 represented by ring A In the aforementioned general lomiulas 
(1) and (II) mclude. for example, benzene ring, cydopentene ring, cyctohexene ring, cydoheptene ring. c»cloocte«^ 
nng, cycloheptadlene ring thiophene ring, furan ring, pyridine ring, pyrazln. ring, ^e fhlazole ri^f^S 

nng.azep,nemgandthel,ke. Examples of the alkyi group whlchmay be substituted on the homocydte or hrte^^ 
nng .nclude. for example, methyl group, ethyl group, n^,ropy| group, isopropyl group, n-butyl grol^. isobutyf group 
sec-buv group^ert-butyl group, n-pentyl group, isopentyl group, neopentyl group, n-hexyl group and the like ixa,^ 

ptes of the alkoxyl group whwh may bo substituted on the said ring include, tor example, methoxy group ethoxyqrouD 
n-propoxy group, isopropoxy group, n^utoxy group, isobutoxy group, sec-butoxy group. tert-buto,v group, n-pentytow 
group. Bopentyloxy group, neopentyfoxy group, n-hexyloxy group and the like. Examples of the halogen atom S 
™ybesubs.*rtedon^saldringl,K*,^ 

1?^ J" ** 8'»«7«">"«» 9«'««' 'onnula (I), the saturated nitrogen-containing heterocyclte group roprosented 
l^i^Z'^TT^lT^VT''"'"^ ^^'''^'^^ group whfch has one ormore nl^n atoms as ri^jS 
^utlng atones), and which may further have one or moro oxygen atoms or sulfur atoms as rtng^nstlluting a^ 
Examp leshdude l-azWdlnyl group. 2-aziridlnyl group. 1-azetldlnyl group. 2-azetkllnyl group. a-az^nylToup 
rol.d,nylgroup. 2-pyrrolidinyl group, a-pyrrolldinyl group, pyrazolidlnyl group, imid^olldlny. group. pJeZoiZ 
2-p.pendyl group 3i,.pendy.group 4.piperldyl group. ^ 

li^lfT; '^''"hy'^«^1'^-^«P'"-2-y' 9™»P- hexahydro-IH-azepm-a-yl group, hexahydro-IH-azepln^l-yl group Tex- 
h^ILr^' nt'lfr'" "'L'T""' •'«>'«f'y*°-1»-1.''-<liBzepin.2-yl group. hexahydro-1H.1.4Kliazepin-i-yli«p. 
hexahydro-IH-l ,4<l azep.n-6-yl group. 2-morpholinyl group, 3-mo.pholinyl group, morpholino group. 2ThiomoroK 
group, 3-lhtemo|phollnyl group, 4-thlomorphollnyl group. 3-lsoxazolidlnyl group. 3-lsllazoll^nyl group.T^^bW 
Hdin^-j^ group. U,4..riazo»dln-3.ylgroup.1.2,5.thiadiazolln-3.yl group andlhellke.andpro^ 
examplo,3-p,pen<Vlgroup. 4^,iperidyl group. 1.piperazinylgroup.2.plperBzinyl group, a-pyrrolWinylg^^ 
group, S-azetWinyl group, 2-morphollnyl group. 2.thlomorphollnyl group and the like P. * ueooinyi 

[0017] In the aforementioned general formula (II). examples of the alkanoyi group whkd) may be substituted that Is 
represented by ,nc.ude. for example, fomiyl group, acetyl group, proptonyl ^up^^,uty,yl group. IsJbuSSJ^P 
V leryl group, ^oyaleryl group, pivatoyi group. fk,oroacetyl group, difluoroacetyl group. Soroacelyl gtW^S 
acetylgroupdichoroacetylgroup.trichloroacetyl group and the like. Exanvles of the alkoxyca*onyl^^^ 
ed by R* include, for example. methoxycart,onyl group, ethoxycarbonyl group. n^^voxycariMnyl^roup. «opropo«. 
cart>onyl group, n-butoxy^rbonyl group. Isobutoxycarbonyl group, sec*utoxycart.onyl group. ttt-brtoxvLrboS 

^ T ^ • rspresented by Wuda. for exampl.. thfecaAamoyl group, methylthiocar^^yi group 
■l^^T^ T^- Voup. IsopropylthlocarbamojS ^oup n^utjlthlocarbam^; ^1' 

sobu^lthtocarbamoyl group. s«:*utylthtocarbamoyl group, tert-butylthlocaibamoyi group an2 the like. Ex J^ies oi 
the alkanesulfonyl group ropresented by B* Include, for example, methanesulfonyl group, ethanesuWonyl group, n- 
propanesulfonyl group, n-butanesulfonyl group and the Bke. y »foup, n- 

POTiqin the present spedfteatten. with respect to the substltutlng*lndlng position of the temis the aryl group-, the 
homocydteorheteroqrdtertngr and -saturated nl^^ 

paw ainr 9«>«P« In their meanings which may substitute^ind at any position on a substltutablaft)ondable element 
^sK^ ^ * *"'»""«"9*'"'«"9 position is not partlcularty limited, as some examples 

ir,!lJ[li'!!f ^T"' '""""'^ °' "~'»"«°"- ^'hen certain functional groups 

«e re^erod to as -whteh may be substituted" or "which may have substltutents.' the substltuent may be any group^ 

and When two or moro substltuents exist, they may be the same or dWerent Examples Include halogen atls3^ 
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as fluorine atom, chlorine atom, and bromine atom; hydroxyl group; alkyl groups such as methyl group, ethy! group, 
n^>ropyl group. Isopropyl group, n-butyl group, teobutyl group, sec-butyl group, tert-butyl group, n-penty! group. Iso- 
pentyl group neopentyl group, and n-hexy! group; trtfluoromethyl group; aryl groups such as phenyl group, naphthyi 
aroup and pyridyt group; alkoxyl groups such as methoxy group, ethoxy group, n-propoxy group, ©opropoxy group. 

5 n-butoxy group Isobutoxy group, sec^jutoxy group, and tert-butoxy group; aryloxy groups such as phenoxy group; 
amino groups which may be substituted such as amino group, methylamino group, ethylamino group, n-propylamlno 
group isopropylamino group, cydopropylamino group, cydobutylamlno group, cyclopentylamino group, cyclohexy- 
lamino group, dimelhylamino group, diethylamino group, anillno group, pyridylamino group, benzylamino group, diben- 
zylamino group acelylamino group, trifluoroacetylamlno group, lert-butoxycarbonylamino group, benzyloxycarbo- 

10 nvlamino group, benzhydrylamino group, and triphenylmethylamino group; f orrrtyl group; alkanoyi groups such as acetyl 
group proplonyl group, n-butyiyl group, isobutyiyl group, valeryl group. Isovalcryl group, pivaloyi group, fluoroacetyl 
group' difluoroacetyl group, trifluoroacetyl group, chloroacetyl group, dichloroacetyl group, and irlchloroacetyl group; 
alkoxycarbony! groups such as methoxycarbonyt group, ©thoxycarbonyl group, n-propoxycarbonyl group, isopropox- 
ycaroonyl group, n-butoxycarbonyl group, Isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-buloxycaitoonyl 

15 qroup n pentyloxycaroonyl group, and n-hexyloxycarbonyl group; benzyloxycarbonyl group; carbamoyl group; BBcyl- 
cafbamoyi groups such as methylcarbamoyi group, eihylcarbamoyi group, nisropylcarbarooyi group, isopropylcar- 
bamoyi group, n-butylcarbamoyi group, isobutytcaibamoyi group, sec-butytearbamoyi group, and tert-butylcaibamoyi 
group- thiocarbamoyi group; alkylthlocarbamoyi groups such as methylthlocaroamoyt group, ethytthlocarbarooyl group, 
n-propylthiocarbamoyi group. Isopropylthiocaroamoyl group, n-butylthlocarbamoyi group, Isobutytthlocarbamoyl 

20 group sec-butytthiocarbamoyi group, and tert-butylthlocarbamoyt group; amWlno group; alkytlhto groups such as moth- 
ytlhio group- alkanesulflnyl groups such as mcthanesulflnyl group; alRanesulfony! groups such as methanesulTonyl 
group ethanesultonyt group, n-propanesulfonyl group, and n-butanesulfonyl group; arylsulfonyl groups such as p- 
toluenesulfonyl group, p-methoxybenzenesulfonyl group, and p-fluorobenzenesulfonyl group; aralkyt groups such as 
benzyl group, naphthyi group, pyridylmethyl group, turturyl group, and triphenylmethyl group; nitro group; cyano group; 

25 sulfamoyi group; oxo group; hydroxylmino group; alkoxylmino groups such as methoxylmino group, ethoxyimino group, 
n-propoxyimino group, and isopropoxytmino group; ethylenedloxy group and the like. 

[00201 The compounds represented by the aforementioned general fonnulBs (I) and (II) of the present Invention can 
be converted Into salts, preferably, pharmacologteally acceptable salts, If desired; or free bases can be generated from 

the resulting salts. ^ , ^ ^ . ^ w 

30 [00211 Examples of the salts, preferably, the pharmacologically acceptable salts, of the compounds represented by 
the aforementioned general fomiulas (0 and (II) of the present Invention Include acld-addltlon salts, for example, salts 
with mineral acids such as hydrochloric acid, hydrobromte add. hydroiodfe acid, nitric acid, sulfuric acid, and phosphonc 
acid- and salts with organic acids such as acetk: acid, proptonfc acid, butyric acid, formic acid, valeric ackJ. maleic acid, 
fumaric add. citric acid, oxalic add. malic add. succlnte add. lactic acid, methanesulfonk: add. ethanesulfonte acid. 
35 benzenesutfonte acid, p-toluenesulfonic add, mandellc add. 10-camphoreulfonk: add. tartaric add. stearic add, glu- 
conk: add, ntootlnic acid, trifluoroacetk: acid, and benzoic add. 

[0022] Among the compounds represented by the aforementioned general formulas (I) and (II) of the present inven- 
tlon. optfcal isomers may exist for compounds having asyffvnetric carbons. These optteal active compounds and mix- 
lures thereof fall within the scope of the present invention. 
40 [0023) The compounds represented by the aforementioned general fomwias (I) and (II) or the salts thereof according 
to the present invention can exist as any crystalline fonn depending on manufacturing conditfons. or exist as any 
hydrate or solvate. These crystalline forms, hydrates or solvates, and mixtures thereof faH within the scope of the 

present Invention. . ^ 

[0024] Preferred compounds of the present Invention include, for example, the fdlowing compounds and salts there- 
45 of; however, the present invention Is not limited to these examples: 

(1) 4K:hloro-H2-(4-plperidyl)othyi)-1H-lmidazo[4,5-c]quinoHne; 

(2) 4.B-dlchloro-1 -[2-(4-plperidyOethyq-1 H-lmidazo[4.&c)qulnoIlne; 

(3) 4chloro-8-inelhyl-1 -[2-<4-piperidyl)ethyl)-1 H-im Wazo(4,5-clquinoline; 
50 (4) 4-chloro-8-mothoxy-1 H2-(4-plperidyl)ethyll-1 H-lmldazo(4,5-c]qulnollne; 

(5) 4-chloro-2-phonyH-(2 -(4^)lperidyi)ethylh1H-imldazo[4.5<lqulnoilne; 

(6) 4.B-dchloro-2-phonyl-1 H2-{4-piperidyl)elhylhl H-imida2o(4.5-c)quinoline; 

(7) 4^loro-8-methyl-2-phenyl-1-(2-(4-plperldyOethyll-1H-imWa2oI4,5 -c)qulnollne; 

(8) 4-chloro-8-methoxy-2i)heny^1-[2-(4.plperidyl)olhylV1H-lmldazo{4.5-clqulnollno; 
55 (9)4^ioro-H2-{4-piperidyl)ethyl)-24nfluoromethyl-1H-imida2o{4,5-c)quinoline; 

(10) 4,8-dtehloro-1-{2-(4-plpertdyl)ethyll-2-trifluoromethyl-lH-lmldazo[4,5-clquinoline; 

(11) 4^hloro•*-rnethyi-^(2-(4-piperidyOethyl^24rtfluoromothyl-1H-imidazo[4,5-clqulnoll^ 

(12) 4K:h!oro-8-methoxy-1-l2-(4i3iperidyl)ethyl)-2-trifluoromelhyl-1H-imidazo(4.S-clquinoline; 
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(13) ^hloro-2-{4.memytphenyl)-1-(2-(4-plperi£tyOethyn-lH-imida20(4.5-c]qu^^ 

(14) 4Hchloro-2-(4-methoxyphenyl)-1 -{2-(4-piperidyl)ethylJ.i H-lmlda20[4.5-cJquinoHne; 

(15) 4<hloro-2-(4-fluorophenyO-1-[2-(4.p(pertdyl)othyO-1H-lmjda2o(4,5-c]quinollne; 

(16) 4-chloro-1-{2 -(4i)lperidyl)©thyl>2-{4-trinuoromethylphenyl)-1 H-imida2o[4,5-clquinollno- 
3 (17) 4-chloro-2.(2-turyO-l -[2-{4.plp©rldyl)ethyl^1 H-lmlda2o[4,5^1qu{nollne; 

(18) 4-chloro.1.[2-(4-piperidyl)ethyO-2-(2-thlenyl)-1 H-lmlda2o[4,5-cJquinonne; 

( 1 9) 4-chloro-2.(2-imidazolyl).i .[2-(4i)lperidyOethyl]-1 H.|mtdazo(4.5-c]qufnoline; 

(20) 4-chlori>-1-[2-(4.plperidyl)ethyl]-2*(2-mia2olyl).lH^rnlda2o[4,5-c)qulnoHne: 
{21)4-chloro.2-(5-me%|.2-thlenyI).H2-(4-plperidyl)olhyl>1H-lmldazo(4,5-c]qum 

*o (22)4K;hloro-1-(2-(4i)iperidyl)ethyO'2-(2.pyrrolyO-1H.imida2o[4.5<)qu^^^ 

(23) 4-methyl-2-pheny|.1^2 •(4-pperidyOeihylI-1H-imida2o(4.5K:JqL»lnollne: 

(24) 2.(44luoropheny^)-4^ethy^H2-(4^)iperidyl)ethyl^1H-lmldazo(^ 

(25) 4-fnethyM -[2-(4-plperidy()ethyll-2-(4-irifluoromolhylphenyl).1 H^mida2o[4.5-cJquinolIne- 

(26) 2-(2^uryl)-4-momyl-1.p-(4i)iperidyl)e%ll-1H^mlda2o[4,5^^ 

(27) 4-methyl-H2-(4.plpei1dyl)ethyl)-2-(2nhlenyl)-1 H.|mldazo[4.5-clquinolIne: 

(28) 2-(2^mlda2olyO-4-methy|.1 -{2-(4i)lperidyl)ethyf^1 H-imida2o[4.5-cIqulnollne; 

(29) 4-n»thyl-H2-(4.plperidyOethylJ-2-(24hia2olyl)-1H-imlda2o[4.5K:JquinolinG; 

(30) 4-rnethy^2-(3-methy^2-mlenyl)-^(2-(4.p^peridyl)emyl^1H-lrnlda2o(4.5-c)qu^nollne; 
(31>4-mGthy|.2-(5HTiethyl-2-thlenyl).1.[2-(4-piperidyl)e%l]-iH-jmlda20(4,^^^ 

(32) 4-memyM-{2-(4-pip©ridyr)ethyl].2-(2-pyrrotyO-1 H.jmida2o[4.5-c)qulnollne: 

(33) 4-me%l-2'(1 -methy^2-pyrrolyl)-H2-(4i)iperidyl)ethylJ-1 H^midM 

(34) 4-chloro-6,7,8,9-t©trahydro-2iJhenyl-1 -{2-(4-p(peridyl)ethylh1 H.lmidazo[4,5-c]qulnollne; 

(35) 4^hloro^.7-<Jihydro-2-ph0nyH H[2-(4-plperidyl)othyl)-1 H-jmida2o(5,4-dlcydopentan)Jpyridino- 

(36) 4^hloro-2-phenyf-1 -I2-{4-plperidyt)ethyO-1 H.|mlda2o{5,4-dlthlGno-{3^-bJpyridlne; 
« (37) 4K:hloro-2-phenyl-1-[2-(3-p^rtdyl)©thylJ.1 H.|mIda2o[4,5^)qulnonne; 

(36) 4-chloro-1 -(2-(2^orpholmyl)©myl}.2-phenyH H-imidazo(4,5-clqulnoline; 

(39) 4<hloro>2-phenyM-(2-(1-plpera2lnyI)ethyl)-1H-lmldazo(4,5-cJqulnollne; 

(40) 4.6J.8,9-pentechtero-2-emoxymethyl-H2-(4-mtomorphoUnyl)ethyll-1H-lm 

(41) 4<hloro-67.8>tetrahydiro-2.hydn>xymemyl-H2-(1i)lpera2lnyl)ethylh1H.imi 
*f ino; and 

(42) 4K:hloro-2-(34nemyl-24hlenyI)-H2-(4i)lperk!yl)Bthyl>1 

[0025J The novel IH-imidazopyridlne derivatives represented by the aforememioned general formula (I) or (II) ac- 
cording to the present Invention can be prepared by various methods; however, the preparation methods of the com- 
as pounds of the present Invention are not limited thereto. In the following preparation methods, specific explanations for 
the compounds represented by the aforementioned general formula (I) will be given, and it is obvious that these prep- 
aration methods Include the compounds represented by the aforementioned general formula (II). 
[00261 As the first synthetic method of the compounds of the present Invention, the following synthetic method can 
be used In accordance with the method disclosed in Japanese Patent Unexamined Publication (KOKAI) No Hei 
40 3-206078/1991 or Tetrahedron. VbK 51. p. 5813 (1995): 
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wherein R5 represents hydroxyl group or an alkyt group; R« represents cWortne atom or an alkyl group; R'" has the 
seme meaning as that defined for (except for hydroxyl group); and R*. m and ring A have the same meanings as 

those defined above. 

[0027] In Step 1 , the compound of the general fomiuia (IV) can be obtained by aHowIng the compound represented 
by the general formula (III) to react with a nitrating agent such as concentrated nitric add and fuming nitric acid In the 
presence or absence of acetic add. sulfuric acid or the like at a temperature ranging from (TC to 2WC. 
[0028) In Step 2. the compound of the general formula (V) can be obtained by allowing the compound of the general 
fonnula (IV) to react with an appropriate chlorinating agent, for exampje. phosphoms oxychlorlde, thionyl chloride, 
phosgene, oxalyl chloride, phosphorus pentachlorlde or the like, in the presence or absence of a sohrent such as 
toluene at a temperature ranging from 0*C to 200»C. 

[00291 In Step 3, the compound of the general formula (VII) can be obtained by reading the amine represented by 
the general formula (VI) with the compound of the general formula (V) in a soWent such as N.N-dimethyllormamlde 
and toluene in the presence or absence of a base such as triethylamine and potassium caibonate at a temperature 
ranging from -1 0*C to the reflux temperature of a solvent. 

[0030] In Step 4, the compound of the general formula (VIII) can be obtained by reducing the nitro group in the 
compound of the general formula (VII) according to an appropriate reducing method, for example, catalytic reduction 
using a metal catalyst such as platinum. Raney nickel, and palladium/carbon; reduction using nk:kel chloride and so- 
dium borohydride; reduction using Iron powder and hydrochloric acid and the like. 

[00311 The reduction can be carried out in a solvent such as water, methanol, ethanol. and tetrahydroturan. as well 
as a mixed sohfert thereof, at a temperature ranging from 0*C to the reflux temperature of the so^ent. 
[00321 In Step 5. compound of the general fomiula (IX) can be obtained by reacting the compound of the general 
formula (Vtll) with a compound represented by the following general fonnula (XI). (XII) or (Xlll): 

R^C(OR)3 (X*) 



R^'COX 



(XII) 
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(R''co)20 <x»I) 

wherein R represents a lower atkyi group; X represents a halogen atom; R^' has the same meaning as that defined for 
(except for hydroxyl group), 

in the presence or absence of a basic catalyst such as triethylamine. or an acid catalyst such as hydrochloric acid and 
P'toluenesultonic acid, in the presence or absence of a solvent such as N,N-dfmethylformamlde, tetrahydrofuran, ac- 
etonitrile, xylene and toluene, at a temperature ranging from (TC to 200»C. 

(0033) In Step 6, as a method in place of Step 5, the compound of the general formula (IX) can be obtained by 
reacting the compound of the general formula (VIII) with a compound represented by the following general formula 
(XtV): 



R^'CHO (XIV) 

wherein Ri' has me same meaning as that defined for Ri (except for hydroxyl group), In the presence of2,3-dichloro- 
5.6-dlcyano-1.4-benzoqulnone in a soh/ent such as acetonllrile, 1.4-dioxane and tetrahydrofuran at a temperature 
ranging from CC to the reflux temperature of the soh^ent. 

[0034] In Step 7, as a method in place of Step 5 or 6, the connpound of the general formula (X) can be obtained by 
reacting the compound of the aforementioned general formula (VIII) with a compound represented by the following 
general formula (XV): 



R^'COOH (XV) 

wherein R^' has the same meaning as that defined for R* (except for hydroxyl group), in the presence or absence of 
an acid catalyst such as hydrochlorte add and sulfuric add, in the presence or absence of a solvent such as N.N- 
dlmethylformamWe and toluene, at a temperature ranging from 0*C to 200*C. Moreover, when RS represents hydroxyl 
group in the general formula (X), the compound of the general formula (IX) can be obtained by carrying out chlorination 
in Step 8. 

[0035) The d>lorfnatlon is canted out by protecting the compound of the general formula (X), If desired, at the nitrogen 
atom not bound to the (CHg)^ group, that is adjacent to the saturated nitrogen-containing heterocyclic group repre- 
sented by R3 with a protecting group such as alkanoyi groups in a conventfonal manner, then reacting with an appro- 
priate chtorinating agent, for example, phosphonjs oxychiorkfe, thionyl chloride, phosgene, oxalyl chloride, phosphorus 
pentachloride or the like in the presence or absence of a solvent such as toluene at a temperature ranging from 0*C 
to 200»C, and further deprotecting in a conventional manner, if desired, to obtain the compound of the general formula 
(IX) wherein R^ is chlorine atom. 

[0036] In the second synthetic method of the compounds of the present invention, the compound of the general 
formula (XVI): 



45 




OCVI) 



wherein R3, R^, m and ring A have the same meanings as those defined above, 

can be obtained by allowing the compound of the general fomrtula (Vtll) to react together with triphosgene in the pres- 
ence of a base such as triethylamine and potassium carbonate In a solvent such as 1 .2-dk;hloroethane. 1 ,4-dioxane, 
tetrahydrofuran, N,N-dimethylformamMe and toluene at a temperature ranging from 0*C to the reflux temperature of 
asolvem. 

[0037] in the third synthetic method of the compounds of the present invention, the compound of the general formula 
(XVII): 
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(XVII) 



10 



wherein Z represents an aromatic ring; the symbol "a" represents an integer of 1 or 2; and R^, R^, m and ring A have 
the same meanings as those defined above, can be obtained by cenylng out suitable oxidation of the compound of 
the general fonnula (IX) which has an aryl group substituted with methylthio group as Ri*. after protecting, if desired, 
the nitrogen atom not bound to the (CHj)^ group, that Is adjacent to the saturated nitrogen-containing heterocyclic 
15 group represented by R^, with a protecting group such as alkanoyi groups In a conventional manner, and further de- 
protecting in a conventional manner, if desired. 

[0036] The oxidation can be carried out in various manners according to the desired product. More specifically, the 
preparation can be made, when the symbol 'a' represents an integer of 1 , by reacting with an oxidizing agent, for 
example, chromic acid, hydrogen peroxide, m-chloroperbenzoic acid, sodium periodate, potassium perlodate or the 
^ like, or when the symbol *a' represents an integer of 2, with an oxidizing agent, for example, chromic acid, hydrogen 
peroxide, nvchloroperbenzofc ackJ, osmium tetraoxide, nithenlum tetraoxide or the like, In a solvent such as tetrahy- 
drofuran. 1.4-dloxane, 1 ,2-dlchloroethane, methanol, acetone, and water, as well as a mixed sohrent thereof, at a 
temperature ranging from 0*0 to the reflux temperature of a soh/ent. 

[0039] In the forth synthetk: method of the compounds of the present invention, the compound of the general formula 
(I) wherein R^ Is hydroxyl group can be obtained by allowing a compound of the general fomiuia (I) wherein R^ is 
chlorine atom to react with water and an appropriate acid or base in a solvent at a temperature ranging from 0*C to 
the reflux temperature of a solvent. Examples of the appropriate acid include, for example, organic acids such as formic 
acid, acetk: acid, and trifluoroacetk: acid, and mineral acids such as hydrochloric acid, sulfuric add, and hydrobromic 
acid. Examples of the appropriate base include, for example, hydroxides, carbonates and hydrogencarbonetes of alkali 
30 metal such as sodium and potassium and of alkaline-earth metal such as magnesium and calcium and the like. Ex- 
amples of the solvent include, for example, ateohols such as methanol, ethanol and n-propanol, N,N-dlmethylforma- 
mide. 1,4-dioxane, tetrahydrofuran and the like, and water-containing solvents thereof. 

[0040] In the fifth synthetk: method of the compounds of the present invention, the compound of the general fonmula 
(I) wherein R^ Is fluorine atom, bromine atom or Iodine atom and R^ is R^' can be obtained by allowing a compound 

35 which to obtained by reacting the compound of the general formula (I) wherein R^ Is chlorine atom and R^ Is R^' or 
wherein R^ is hydroxyl group and R"* is R^' with trffluoromethanesulfonic anhydride, methanesutfonyt chloride or p- 
toluenesutfonyl chloride to react with a metal hallde{e.g., potassium fluoride, sodium fluoride, lithium fluoride, potassium 
bromide, sodium bromMe, potassium lodMe, sodkim Iodide, etc.) In an aprotic solvent such as dlmethylsulfoxide, N, 
N-dimethylformamkie, and acetonitrile In the presence or absence of a phase-transfer catalyst such as tetraphenyl- 

40 phosphonium bromide, hexadecyttributylphosphonium bromkie, and 1 8«crown-6 at a temperature ranging from 0*C to 
the reflux temperature of a soh/ent. 

[0041] In the sixth synthetic method of the compounds of the present invention, the compound of the general fonmula 
(1), wherein R^ is a saturated nitrogen-containing heterocyclic group of which the nitrogen atom that is not bound to 
the adjacent {CH^^ 9">^P deprotected, can be obtained by subjecting the compound of the general fonnula (1), 
^ wherein is a saturated nitrogen-contatning heterocyclic group having a protecting group such as aikanoyl groups, 
alkoxycarbonyl groups, benzyl group and trifluoromethyt group on the nitrogen atom whch is not bound to the adjacent 
(CHj)^ group, to deprotectlon with an acid or alkali, or to catalytic reduction with a metal catalyst, according to the type 
of the protecting group of the nitrogen atom. 

[0042] The deprotectk>n by using an acid or alkali can be earned out with an appropriate acid or base in the presence 
50 or absence of a cation scavenger such as anisole and thloanisole in a solvent. Examples of the solvent used include, 
for example, ethyl acetate, methylene chloride, 1 ,2-d}chioro6thane. 1,4-dioxane, nriethanol, ethanol, n-propanol, N,N- 
dlmathytformamMe, tetrahydrofuran, and water, as well as a mixed solvent thereof. Examples of the acid used include, 
for example, hydrochloric acid, an ethyl acetate solution of hydrogen chloride, an ethanolic solution of hydrogen chlo- 
ride, sulfuric add, hydrobromic acid, trifluoroacetic add, methanesulfonlc add, p-toluenesutfonic acid, formk: acid, 
55 acetk: add and the Hke. Examples of the base indude, for example, hydroxides, carbonates and hydrogencartoonates 
of alkali metal such as sodium and potassium, and of alkatlne-earth metal such as magnesium and caldum and the 
like. The reaction can be carried out at a temperature ranging from 0*C to the reflux temperature of a solvent 
[0043] The catalytk: reduction can be carried out by using an appropriate metal catalyst such as platinum, palladum/ 
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carbon. Raney nickel, Pearlman's reagent in water, an alcohol such as methanol, ethanol and n-propanol, and acetic 
acid, as weK as a mixed solvent thereof in the presence or absence of an acid such as hydrochloric acid at a temperature 
ranging from room temperature to the reflux temperature of the solvent under a pressure ranging from normal pressure 
to 200 kg^cm2 

[0044J In the seventh synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R2 is phenoxy group which may be substituted can be obtained by reacting the compound of the 
general fomiula (I) wherein is chlorine atom with a phenol derivative which may be substituted In the presence of 
a base such as sodium hydroxide and potassium hydroxWe In the presence or absence of a solvent such as N N- 
dimethylfonmamide and toluene at a temperature ranging from 0*C to 200*C. 

[00451 In the eighth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R2 is amino group can be obtained by subjecting the compound of the genera) fomiula (I) wherein R2 is 
phenoxy group which may be substituted, that is obtained by the seventh synthetk: method, to reaction together wah 
ammonium acetate in the presence or absence of a soWent such as N.N-dlmethylformamlde and toluene at a temper- 
ature ranging from 0*C to 200*C. 

[00461 'n the ninth synthetic method of the compounds of the present Invention, the compound of the general formula 
(I) wherein R2 is amino group which may have one or two substltuents or a cyclic amino group whx:h may be substituted 
can be obtained by subjecting the compound of the gsneral fonnula {!) wherein R2 is chlorine atom to reacUon together 
with an amine derivative whteh may have one or two substltuents or a cyclic amine derivative which may be substftuted 
In the presence or absence of a base such as triethylamlne, potassium carbonate and sodium hydride in the presence 
or absence of a solvent such as water, alcohols Including methanol, ethanol and n-propanol, methylene chloride 
1 .2-dk:hlroethane, N.N-dlmethylformamide, 1 ,4-dloxane. tetrahydrofuran and toluene at a temperature ranging frorri 
0*C to 200*C under normal pressure or a pressurized condition. 

[0047J In the tenth synthetic method of the compounds of the present inventfon, the compound of the general formula 
(1) wherein R2 is amino group can be obtained by subjecting the compound of the general formula (I) wherein R2 Is 
benzylamino group, dibenzylamino group, or p-methoxybenzyiamino group, whteh is obtained In the ninttt synthetfc 
method, to catalytk; reduction by using an appropriate metal catalyst, or by subjecting the compound of the general 
fonmila {I) wherein Is p-methoxybenzytamino group to deprotection using an acid. 

[00481 The catalytic reduction can be carried out with a metal catalyst such as palladlum/carbon and Pearlman's 
reagent in a solvent such as alcohols including methanol and ethanol. and water, as well as a mixed sclent thereof 
at a temperature ranging from room tentperature to the reflux temperature of a solvent in the presence or absence of 
an add such as hydrochloric acid, acetk: add and fonmic acid, ammonium f omriate. cyclohexene. and cyclohexadlene 
under a pressure ranging from normal pressure to 200 kg/cm^. The deprotection using an acid can be carried out with 
an acki such as hydrochloric acid, sulfuric acid, trifluoroacetic acid and Irifiuoromethanesulfonfc add in a solvent such 
as alcohols Including methanol and ethanol, methylene chloride, 1 .2-dlchloroethane, 1,4-dloxane, tetrahydrofuran, 
toluene, and N.N-dlmethylfomiamlde In the presence or absence of a cation scavenger such as anisole and thloanlsote 
at a temperature ranging from 0*C to the reflux temperature of a solvent. 

[00491 In the eleventh synthetfc method of the compounds of the present invention, the compound of the general 
formula (I) wherein R3 Is a saturated nltrogen^ontainlng heterocydlc group which is substituted wrfth oxo group can 
be obtained by reacting the compound of the general formula (I) wherein R3 is a saturated nitrogenH:ontainlng hete- 
rocydlc group whteh Is substituted with ethylenedloxy group, with an acid such as hydrochloric add, an ethyl acetate 
solution of hydrogen chtoride, an ethanolte solution of hydrogen chloride, sulfuric add, hydrobromfc acid, trifluoroacette 
acid, p-tduenesulfonte acid, fonnk; acid and acetic add in the presence or absence of a soh^ent such as ethyl acetate, 
methylene chloride, 1,4-dioxane, tetrahydrofuran, methanol, ethanol, n«propanol and N,N-dlmelhylformamlde, or a 
water-containing solvent thereof at a temperature ranging from O^C to 200*C. 

[00501 In the twelfth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I) wherein R3 is a saturated nitrogen-containing heterocyclic group which is substituted with hydroxylmino 
group or an alkoxylmino group can be obtained by reacting the compound of the general fonnula (1) wherein R3 Is a 
saturated nitrogen-containing heterocydk: group whteh Is substituted with oxo group, that Is obtained by the eleventh 
synthetk; method, with a compound represented by the following general formula (XVIII): 

R^-O-NHj (XVIII) 
wherein R^ represents hydrogen atom or an alkyi group, 

in the presence or absence of a base such as triethylamlne. dilsopropylethylamine, sodium carbonate, potassium 
carbonate, sodium hydrogencarbonate and sodium acetate in a solvent such as alcohols Including methanol, ethanol 
and n-propanol, N.NnJimethylf orniamide. 1 ,4-dioxane, tetrahydrofuran, and toluene at a temperature ranging from 0»C 
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to the reflux temperature of a sorvent. . »u ^ »tK««^««roi 

roOBIl in the thirteenth synthetic method of the compounds of the present invention, the compound of the general 
fomtula(l)wherelnR2 Is hydrogen atom can be obtained by subjecllngthecompound of the generelf^^ 
fl2 is chlorine atom to catalytic reduction using a metal catalyst such as platinum and palladium/carbon in the presence 
or absence of an add such as hydrochloric add and acetic acid In an alcohol solvent such as methanol and ethanol 
or a water-containing solvent thereof under normal pressure at a temperature ranging from room temperature to the 
reflux temperature of a solvent. 

[00521 In the fourteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I) wherein R3 Is a saturated nitrogen-containing heterocyclic group having an appropriate substiluent on the 
nitrogen atom which Is not bound to the adjacent [CH^)^ group, can be obtained by reacting an appropnate reagent 
with the compound of the general formula (I) wherein R3 is a saturated nitrogen-containing heterocychc group not 
having a protecting group on the nitrogen atom which is not bound to the adjacent {CHj)^ group 
[0053] The reaction can be carried out in the presence or absence of a solvent such as N,N-dlmothylformamjde, 
methylene chloride, tetiahydrof uran. toluene, pyridine, nitrobenzene, 1 ,2-dlchloroelhane, 1 .4-dloxane. methanol, eth- 
anol. n-propanol and water, as well as a mixed solvent thereof, In the presence or absence of a base such as tnethyi- 
amirte and.potasslum carbonate at a temperature ranging from 0*C to 200»C. 

[00541 Examples of the appropriate reagent Indude, for example, alkyi halfdes, triphenylmethyl chloride, benzyl chlo- 
ride benzhydryl chloride, a mixture of formic acid and formalin, acetyl chloride, acetic anhydride, trifluoroacetlc anhy- 
dride benzoyl chloride, benzyl chtorocarbonate. ethyl chlorocaibonate. dl-tert-butyl dicarbonate. sodium cyanate. alkyI 
isocy'anates sodium thlocyanate. allcyl isothiocyanates. IH-pyrazole-l-cartjoxamidlne. methanesulfonyl chloride, p- 
loluenesuBonyl chloride, p-fluorobenzenesulfonyl chloride, urethanes. alkylurethanes. thiourethanes, alkylth- 
iourethanes and the like. . . ^ ^ i 

[00551 In the fifteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R3 Is a saturated nitrogen-containing heterocydk: group substituted with an alkoxycarbonyl group 
or benzyloxycarbonyl group on the nitrogen atom whteh is not bound to the adjacent (CHjU group, can be obtained 
by reacting the compound of the general formula (I) wherein R3 is a saturated nitrogen-containing heterocydte group 
substituted with an alkyI group or benzyl group on the nitrogen atom whteh is not bound to the adjacent (CHj)^ group 
with an alkyI chlorocart)onate or benzyl chlorocart>onate in the presence or absence of a solvent such as methylene 
chloride and toluene in the presence or absence of a base such as triethylamine and potassium carbonate at a tem- 
perature ranging from O'C to 200*C. 

[00561 Some of the compounds represented by the general formulas (111) to (VIII) whteh are starting materials or 
svnthette intemiediates in the preparations of the compounds of the present Invention are known compounds, whteh 
are dlsdosed in for example. Joumal of Medteinal Chemistry. Vol. 1 B. p. 726 (1 975); Vol. 33. p. 1 880 (1 990); and Vol. 
40 p 1779 (1997); International Patent Publication No. 97/20820; European Patent Publication No. 223124 (1987) 
and the like, and can be prepared according to the method described therein. The preparations of some novel com- 
pounds will be described in reference examples. ... 
[00571 The medicaments whtehcomprise as an active Ingredlentthe novel 1 H-lmldazopyridlne derivative represented 
by the aforementioned general fomiula (I) or (11) or a saltthereof are generally administered as oral preparations In the 
fom» of capsules tablets, fine granules, granules, powders, syrups, dry syrups and the like, or as parenteral prepa- 
rattons In the forms of Injections, suppositories, eye drops, eye ointments, ear drops, nasal drops, demial preparations 
Inhalations and the like. These forniuladons can be manufactured according to conventional methods by addition of 
pharmacotegically and pharrnaceulfcalV acceptable addftives. For exanvle. in the oral pr^^^^ 
phamiaceutlcal Ingredients may be used sud» as exclpients sudi as lactose. D-mannitol. com starch, and crystalline 
cellulose- disintegrators such as carboxymethyteelluloso and carboxymethylcenutosecatelum; binders such as hydrox- 
vpropyteellutoae, hydroxypropylmethyteellulose. and polyvinylpyrrolidone; lubricants sudi as magnesium stearate and 
tokr coaling agents such as hydroxypropylmethyteellulose. sucrose, and titanium oxide; bases such as polyrthylene 
glyciol and hard fat and the like. In injecttons. or eye or ear drops and the like, pharmaceulteal Ingredients may be used 
such as solublllzers or solubillzlng aids whteh may constitute aqueous preparattons or those dissolved upon use such 
as distilled water for Injection, physlologfcal saline, and propylene glycol; pH modifiers such as inorganic or organte 
adds or bases- Isolonteitles such as sodium diloride. glucose, andglycertn; stabilizers andthe like; and In eye ointments 
end dermal preparations, pharmaceulteal Ingredients which are suitable for ointments, creams and patches such as 
white vaseline, macrogols. glycerin, and cotton doth. .«,«,K.#.r«« 
[00581 A dose of the compounds of the present Invention to a patient under therapeutte treatment Is generally from 
about 0 1 to 1 000 mg In oral admlnlstratten, and from about 0.01 to 500 mg in parenteral administration for an adult, 
whteh may depend on the symptoms of the patient The aforemonttoned dose can be administered once a day or 
several times a day as dhrtded portions. However. It is desirable that the aforementioned dose may suitably be Increased 
or decreased according to a purpose of a therapeutte or preventive treatment, part or type of a disease, and the age 
or symptoms of a patient. 
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Examples 

[0059] The present invention will be explained by referring to Reference Examples and Working Examples However 
the scope of the present invention is not limited to these examples. 

[0060] The abbreviations in the tables have the following meanings: Ph, phenyl; Bn, benzyl; Boc, tert-butoxycarbonyt* 
Ac. acetyl; Ms, methanesulfonyl: Ts, p-toluenesutfonyl; Me, methyl; Et, ethyl: n-Bu. n-butyl. 

Reference example 1 

Ethyl N-trtphenyinrwthyl-4-piperidinecarboxylate 

[0061) To a solutiori of 76 5 g of ethyl isonlpecotate and 81 .5 ml of triethylamlne in 750 ml of methylene chloride, 
1 49 g of triphenylmethyl chloride dhnded in three portions was added portionwise at room temperature, and the mixture 
was stirred for 1 6 hours. The reaction mixture was added with water and extracted with methylene chloride. The extract 
was washed successh^ely with water and saturated brine, and dried, and then the solvent was evaporated. The resulting 
brown liquid was added with dlisopropyl ether, and the predpttated crystals were collected by filtration and washed 
with dPsopropyl ether to give 1 84 g of pale yellow crystals. Recrystallization from ethanoi gave colorless prisms havina 
the melting point of from 147.5 to 148.5"C. 



Elemental analysis for C27H29N02 


Calculated % 
Found % 


C, 81.17; 
C, 81.19; 


H, 7.32; 
H.7.22; 


N. 3.51 
N. 3.44 



Reference example 2 
N-TriphenyimethyM-plpertdlnemethanot 

[0062) To a suspension of 10.6 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution of 112 g 
of ethyl N-lriphenyimethyM-plperidlne-carboxylato In 400 ml of dried tetrahydrofuran was added dropwise under Ice- 
cooling, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with 
a mixture of tetrahydrofuran and 1 0% aqueous sodium hydroxide solution under ice^ollng. An Insoluble matter was 
filtered off and washed with tetrahydrofuran. The filtrates were combined and concentrated to ghre a coloriess solid. 
The coloriess solid was washed with methanol to ghre 84.2 g of coloriess crystals. Recrystallization from methanol 
gave coloriess crystals having the melting point of from 92 to 995*C. 



Elemental analysis for C25H27NO 


Calculated % 
Found % 


C, 83.99; 
C, 83.79; 


H. 7.61; 
H, 7.74; 


3.92 
N. 3.94 



[0063] In accordance with the method of Reference example 2. the compound of Reference example 3 was obtained. 

Reference example 3 

N-TrtphenylmtfhyM-plperldineethanol 

[0064) 

Appearance: coloriess liquid 

NMR spectrum 5 (CDCyppm: 1.28(1H,brs). 1.3e(2H,brs). 1.46-1.58(4H.m). 1.67(2H,d. J=12Hz). 3.05(2H,br8). 
374(2H,t,J=6Hz), 7.14(3H.t.J=7.5Hz), 7.24<6H,t.J»7.5Hz). 7.46(6H.brs) 
IR spectrum v (liq.)cm-i: 3416 
Mass spectrum m/2: 371 (M^) 
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Reference example 4 

(N-Triphenylmethyl-4-plperidyf)methyl methanesulfonate . 

5 [00651 To a solution of 84.0 g of N-trlphenylmettiyM-plperidlnemethanol and 36.2 ml of triethyjamine In 420 ml of 
dried tetrahydrofuran, 1 8 3 ml of methanesulf onyl chloride was added dropwise under Ice-cooling, and the mixture was 
stirred at room temperature for 5 5 hours. The reaction mixture was added with water and extracted with diethyl ether 
The extract was washed successively with water and saturated brine, and dried, and then the soh^ent was evaporated. 
The resulting residue was added with a mixture of isopropanol and methanol, and the precipitated crystals were col- 

10 lected by filtration and washed with methanol to give 90 4 g of coloriess crystals. Recryslallizatlon from a mixture of 
methylene chloride and methanol gave coloriess prisms having the melting point of from 129.S to 134'C. 



Elemental analysis for C26H29NO3S 


Calculated % 
Found % 


71 69; 
C. 71 68; 


H,6.71; 
H,6.47; 


N, 3.22 
N, 3.19 



[0066] In accordance with the method of Reference example 4, the compound of Reference example 5 was obtained. 

20 Reference example 5 

2-(N-Triphenylmethyl-4-pIperidyl)ethyl methanesulfonate 

[0067) 

29 

Appearance: coloriess crystals 
Recrystalllzatlon soNent: methanol - diethyl ether 
mp: 111.5-114»C 



30 


Elemental analysis forCjTHg^NOaS 




Calculated % 


C. 72.13; 


H. 6.95: 


N. 3,12 




Found % 


C. 72.03; 


H, 7.12; 


3.14 



^ Reference example 6 



4-A2idomethyl-N-triphenylmethylpiperidlne 

[0068] A suspension of 60 0 g of {N-triphenylmethyM-plperidyl)mBthyl methanesulfonate and 1 7.9 g of sodium azide 
^ in 300 ml of dried N,N-dlmethyWormamide was stirred at 70»C for 17 hours. After the reaction, an Insoluble matter 
was filtered off and the filtrate was concentrated. The resulting residue was added with water and extracted with ethyl 
acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent was 
evaporated. The resulting solid was washed successively with elhanol and n-hexane to give 42.6 g of coloriess crystals. 
RecfystanizatJon from a mixture of methanol and diethyl ether gave coloriess crystals having the melting point of from 
^ 103.5 to 105.5»C. 





Elemental analysis for C25H2eN4 




Calculated % 


C, 78.50; 


H. 6.85; 


N. 14.65 


so 


Found % 


C. 78.45; 


H, 6.74; 


14.82 



Reference example 7 



tert'Butyl 2-(2>azidoethyl)-1-piperidinecarboxylate 

55 

[0069J To a solution of 46.7 g of tert-butyl 2-{2-hydroxycthyl)-1 -pIperidlne^saiboxylBte and 31 .3 ml of triethylamlne 
in 300 ml of dried tetrahydrofuran. 1 5.8 nil of methanesulfonyl chloride was added dropwise under Ico-cobling. and the 
mixture was stirred at room temperature for 2 hours. The reaction mixture was added with water and extracted wfth 
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diethyl ether The extract was washed successh^ely with water and saturated brine, and dried, and then the solvent 
was evaporated. The ^suiting solid was washed with n-heptane to give 54.4 g of colorless cy^tals And then 
rtsod«m^jdeanda0.nlofN,N^imethyltormamldewe 

at70-C»or4hou«^AIlc»thereacticn.aninsolublematterwasfineredoftandmefiltratew 

res-duewas added wjh water and extracted with ethyl acetate. The extract was washed successive; wSlSrj^ 
saturated brine, and dried, and then the solvent was evaporated to give 43 2 g of a yellow Hquld 

NMR spectrum 6 (DMSO-ds)ppm: 1.20-1.32(1H,m),1.40(9H,s),1.48-1.58(5H,ni).1.60-1 .68(1H m) 1 88-1 96(1H 
m),2 71.2 78(1H,ni).3.28(2H.tJ=6.5H2).3B0-3.B6(1H,m).4.19.4.25(1HJ • w«tl",rn).1. 88 1.96(1 H. 

IR spectrum v (liq jcm-': 2104,1692 

Reference example 8 
4-Oxo-1-plperfdbieacetonitiile 

A !"*P«"'*'°'' J" 25.0 g o» 4-piperfdinone monohydrochloride monohydrato, 1 1 .5 ml of chloroacetonitrile and 
67 0mlol*«opropylettvlarn^^^ 

nwtterwasflfteredoff.Theflltratewasaddedwithsaturatedaqueoussod^^ 

crystals. The crystals were washed with a mixture of athyl acetate and n-heptane to give 15.7 g of pate br^ 

NMR spectrum 5 (CDCl3)ppm: 2.53(4H,t,J-eH2),2 91 (4H,t,J=eH2) 3 e8(2H s) 
IR spectrum V (KBr)cm-i: 2232,1714 
Mass spectrum m/Z: 138(M*) 

[00711 in accordancewlth the method of Reference exanvie 8. Ihecompoundof Reference example 9 was obtained. 
Reference example 9 

4-(tert-ButoxycarbonylBmino)-1-plperidlneBcetonltrite 
(0072] 

Appearance: colorless needles 
Recrystall'ization solvent: methanol 
mp:147-148'C 



Elemental analysis for C^^^u^o^ 


Calculated % 
Found % 


C. 60.23; 
60.08; 


H, 8.84; 
H. 8.63; 


N, 17.56 
N, 17.55 



Reference example 10 

N-TrfphenyknelhyM-plperldlneacetonltiaa 

, * suspension of 90.4 g of (N-triphenylmethyM-plperidyl)methyl methanesullbnate. 3.50 g of potassium iodide 
h!^^ l"*'"^ In 400 ml Of dried dlmethylsulfoxlde was stirred at 90*0 for 5 hours. TheTeactton mixture 

was added with water and extracted with ethyl acetate. The extract was washed successively with water and saturZ 
J" """^r ^«P»"'«' 9fc« a yellow (quid. The liquW was added wUh methanol, and the 

prec.p«ated crystals were collected by filtration and washed wlhmethanol to give 70.0go^ 
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Elemental analysis for C28H26N2 


Calculated % 
Found % 


C,85 21; 
C,85 35; 


H, 7.15; 
H, 7.26; 


N, 7.64 
N. 7.62 



[0074] tn accordance with the method o! Reference example 1 0, the compounds of Reference examples 1 1 through 
13 were obtained 



Refererice 
exampfe 




Physical properties 
(Recrystallizatiofi solvent) 


11 




colorfess crystals (MeOH-EttO) 

mp.158.5-160.5% 

QemenUI analysm for CztHbHi 
Calod. %: u, o5.22; H. 7.4Z; N, 7^o 
Found %: C. 85^1; H. 752; 7^ 


12 




colorless prisms Gso-PrjO-^Haiitane} 
inp.48-49% 

Elemental analysis for O^^ig^O^ 
Calod. %: C. $4^6; H. 8^9; N. 12.49 
Found %: 0. MDI; H, B24; N. 12.35 


13 




odorless crystals (iso-PrsO) 
mp,8^90^ 

Elamsntal analysis for CiiH|«NsO, 
Caled. %z C. 58^9; H. 8J»2; 12^8 
Found X: C. 58.31; 8J)1; K 12.37 



Reference example 14 
N-Trfphenytmethyt^-plperldlneacetic add 

[0075] A suspension of 21 .2 g of N4r1phenylmethyl-4-plperldlneecetonitrile. 1 27 mi of 1 0% aqueous sodium hydrox* 
ide solution and 312 ml of ethanol was refluxed for 74 hours. The reaction mixture was neutralized with 10 % hydro- 
chloric acid under Ice-cooflng. and then adjusted to pH 4-5 with 10% aqueous citric add solution. The precipitated 
crystals were collected t>y filtration, and washed successively with water and methanol to ghre 23.6 g of colorless 
crystals. Recrystallization from a mixture of methanol and ethyl acetate gave colortesa needles having themelting point 
of from 197 to 209^C (decomposition). 



Elemental analysis for C2BiH^N02 


Calculated % 
Found % 


C. 81.01; 
C, 80.65; 


H, 7.06; 
K 7.17; 


N. 3.63 
N. 3.70 



IS 
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Reference example 15 

Ethyl N-triphenylmethyl-4-plperidineacetate 

5 [00761 A suspension of 23.6 g of N-triphenylmethyM-plperidlneacetfc add. 1 6.9 g of potassium carbonate and 5.0 
ml of ethyl bromide In 230 ml of dried N,N-dlmothylformamide was stin-ed at 90»C for 5 hours. After cooling, the reaction 
mixture was added with water and ethyl acetate, and the precipitated crystals were collected by filtration and washed 
with water to give 20.6 g of colorless crystals. Recryslalllzatlon from a mixture of methanol and tetrahydrofuran gave 
colorless crystals having the melting point of from 165 to 166*C 

10 



Elemental analysis for CgeHa^NOj 


Calculated % 
Found % 


C, 81.32: 
C. 81.08: 


H. 7.56: 
H. 7.69; 


3.39 
K 3.43 



15 

Reference example 16 
4,4*Ethylenedioxy-1 -piperidineacetonitrile 

20 [0077] A solution of 10.0 g of 4-oxo-1-pip8ridIneacetonltrile, 22.6 g of ethylene glycol and 0.62 g of anhydrous p- 
toluenesulfonic acid in 1 00 ml of toluene was refluxed for 6 hours with Dean-stark dehydrating apparatus After cooling, 
the reaction mixture was added with saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl 
acetate. The extract was dried, and the solvent was evaporated to give a pale brown liquid. The resulting liquid was 
purified by alumina column chromatography using ethyl acetate • n-heptane (1 :3) as an eluting solvent to give 12.B g 

25 of a colorless Kquid. 

NMR spectrum 6 {CDCt3)ppm : 1.78(4H.t,J=6H2),2.69{4H.t,J=6H2).3.52(2H.s).3.96(4 H.s) 
IR spectrum v {\k\.)ornr^: 2230,1094 
Mass spectrum rrV2: 182(M'^) 

30 

Reference example 17 
4-Aminomethyt-N-tr1phenytmethyipiperldlne 

35 10078) To a suspension of 4.70 g of lithium aluminium hydride In 250 ml of dried tetrahydrofuran. a solution of 47.7 
g of 4-a2ldomethyl-N -triphenylmethylpiperidine in 250 ml of dried tetrahydrofuran was added dropwise under fce-cod- 
ing, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise vwth a 
mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under Ice-cooling. An insoluble matter in the 
mixture was filtered off. and washed with tetrahydrofuran. The filtrate and the washings were combined and concen- 

40 trated to give 48.1 g of a colorless liquid. 

NMR spectnjm 5(CDCl3)ppm: 1.14(1H,brs).1.36(2H.brs),1.48(2H,qd,J:=5,2.5Hz).1.68 (2H.d,J=11.5H2).2.59(2H, 
d.J=6Hz).3 10(2H.brs),7 14(3H.t.J=7.5Hz).7.25(6H,t.J=7.5H2 ),7.47(8H.br8) 
IR spectrum v (llq.)cm*i: 3056,3028 
43 High resolution mass spectrum: Analysis for C^Ji^T^ 

Calculated mfz: 356.2252 
Found m/^: 356 J2250 

50 Reference example 18 

4-(2-Anrdnoethyl)-N-triphenylmethy^lperidlne 

[0079J To a suspension of 21 .7 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution of 28.1 
55 g of concentrated sulfuric acid In 1 00 ml of dried tetrahydrofuran was added dropwise under Ice-coollng, and the mixture 
was stirred for 30 minutes. And then, a solution of 70.0 g of N-triphenylmethyM-plperidlneacetonrtrile in 300 ml of dried 
tetrahydrofuran was added dropwise to the mixture under ice-cooling, and the mixture was stirred at room temperature 
for 6 hours. The reaction mixture was added dropwise with a mixture of tetrahydrofuran and 10% aqueous sodium 
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hydroxide solution under Ice^oollng. An insoluble matter In the mbrture was filtered off, and the filtrate was concen- 
trated The resulting residue was added with water and extracted with ethyi acetate The extract was washed wtth 
saturated brine, and dried, and the soWent was evaporated to give 71 4 g of a colorless liquid 

NMR spectrum 5 (CDCyppm: 1 .1 8(1 H.brs).1 .36(2H,brs).1 .40(2H.q.J=7.5Hz).1 .48(2 H,qd.J=11 .5,3Hz).1 .63(2H, 

d.J=11 .5H2),2 67(2H.tJ=7 5H2).3.05(2H,brs),7.14(3H,t.J=7. 5Hz).7.24(6H.t,J=7 5Hz).7.47(6H,br5) 

IR spectrum v (liq )cmrh 3060.3032 

High resolution mass spectium: Analysis for C26H3oN2 

Calculated m/z: 370.2409 
Found mfz: 370.2400 

[0080J In accordance wth the method of Reference example 1 8, the compound of Reference example 1 9 was ob- 
tained. 

Reference example 19 

4.(3-AminopropyI)-N-triphenylmethylplper1dlne 
[0081] 

Appearance: colorless liquid 

NMR spectrum 6 (DMSO-de)ppm: 0.95-1 . 05( IH.m). 1.1 9-1 .35{6H.m).1. 41 ( 2H,q.J=11-5Hz),1.62(2H.d,J=11.5H2), 
2.47{2H.t,J=6.5Hz)^.93(2H.d,J=1 1 .5 Hz),7.1 5(3H.t,J=7.5Hz).728(6H.t,J=7.5Hz),7.38(6H.d, J=7.5Hz) 
IR spectrum v («q.)cm-': 2972^920 

Reference example 20 

tert-Buty! 2-(2-amlnoethyl)-1 -piperidlnecarboxylate 

[0082] A suspension of 43.0 g of tert-butyl 2-(2-azldoethyl)-1-piperidlnecarboxylale and 2.15 g of 5% palladium on 
carbon in 21 5 ml of methanol was catalytlcally hydrogeneted at room temperature for 9 hours. After the reaction, the 
catalyst was filtered off. and the filtrate was concentrated to give 375 g of a colortess liquid. NMR spectrum 8 (DMSO- 
d6)ppm:1.20-1.30(1H.m).1.38{9H.s),1.45-1.58(4H,m).1.72.1 .82(1H.m),2.34-2.47(2H,m),2.65-2.76<1H,m),3.18(2H.t. 
J=6Hz),3.78-3.85(1H,m),4 13-4. 20(1H,m) 
IR spectrum v (Ilq.)cfTrV 2976,2936.1692 

Reference example 21 

l-(2-AmlnoethylHt4-ethylenedloxyp^eridlne 

[00831 A suspension of 12.7 g of 4.4.ethylenedloxy-1 i)iperidineacetonltrlle, 1 .3 ml of Raney nickel and 1 1 3 ml of 2% 
methanoUc solution of ammonia was catalytlcally hydrogeneted at room temperature under 50 atm for 20 hours. After 
the reaction the catalyst was filtered off. and the filtrate was concentrated. The resulting pale green liquid was purified 
by alumina Column chromatography [eluting solvent: ethyl acetate ^thyl acetate - methanol (1 0:1 )) to ghre 1 0.1 g of 

NlS'Jj^'a (DMSO.de}ppm : 1.58{4H,t.J=6Hz).2.37(2H.t,J=6.5Hz).2.42(4H.t.J= 6Hz).2.57(2H,t,J=6.5Hz).3.84 
(4H.S) 

I R spectrum v (llq.)cnr ^ : 2956.2884,1 094 

[0084] inaosordancewnhthemolhodof ReferenceexBmp»e21.thecornpoumteof Referonceexample822through 
25 were obtained. 
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Refbrenoe 
axampla 




Physical properties 


22 




colorless liquid 

NMR spectrum d (DMSO-ii|^pm:l .02-1 .12(1 H,in).l 
.1 a-1.50(14H.m).l ^3-1.60(1 H^).1 .70-1J7(1H^)^ 
58aH,tJ=7JHr)^75-2.83(lH^)^.65-3.78<2H^) 
IR spectrum yQlqJ cm**:2980j2936.1692 


23 




bluish cre«n liquid 

MMR speetnim d (DMS0-^pm:1 .40(9H^).1 .55-2. 

0O(2ani)^50-2.85(1Hjn);2.75-2JO(1H^}^.9O-a.5 

0(4H^X3.6IH3.80<3H^) 

IR spectrum irQiq.) crn'MTOO 


24 




dark green liquid 

NMR spectrum S <CDCI,)ppR):1 .1 5(2Hi>rs) J .45(9H. 
e),l .85-2.0O(2H^U.00-2^am);L3O-2.5O(2am) 
^.60-2.95(4HjnX3.4O-3.80(2Hlm).4.4«(l Hi>r») 
IR spectrum PtJH) om*^:3332»m2 


25 


Boe 


colorless liquid 

NMR speetnim tf(DMSO-^)ppm:1.38(9lisX1.58-1. 

BB(1 H.mXl .88-1 .90(5Km);2.47(2HX.I='7 JHz).ai3-3 

.22(2H^X3.88-3.78(irim} 

IR spectrum vOiq J cm'*:2972^876.1898 

^eoifio rotation 

laV^ : (c=0.1, DMSO) 



Reference example 26 
5.7-Dlchloro-6-nllrothleno[3.2-blpyridlne 

[0085] A mbcture of 24.8 g of 4,5-dlhydro-7-hydroxy-8-nitfothleno[3^-b)pyndlne-5-one and 87 ml of phosphorus ox- 
ychioride was stirred at 60*C for 24 hours. The reaction solution was concentrated and the residue was dissolved In 
a mixture of methylene chlortde and methanol {1 0:1). and then the solution was poured into water. An insoluble matter 
was filtered oft, and the organic solvent layer was separated. Furthermore, the aqueous layer was extracted with a 
mixture of methylene chloride and methanol (10:1). The combined organic solvent layer was dried, and the solvent 
was evaporated to give brown crystals. The resulting brown crystals were purified by silica gel column chromatography 
using ethyi acetate • n-hexane (1 :3) as an eluting solvent to gh^e 10.6 g of pale brown crystals. Recrystaliizatlon from 
n*hexane gave pale brown crystals having the melting point of from 96 to 97*C. 

NMR spectrum 5 (CDCl3)ppm: 7.61{1H.d,J=5 5Hz),8.07(1H.d,J=5.5H2) 

IR spectrum v (KBr)cm*^ 1540.1368 

Mass spectrum wfz : 248.250.252(M4^,g:6:1) 

[0086] In accordance with the method of Reference example 26. the compounds of Reference examples 27 through 
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Rafbrenoa 
exampla 



Physioal propartias 
(RacrysUlDzation sotvarrt) 



27 




pala brown oryatals 

NMR BpActnim d (CDCl3)ppm:7.B7(1H,dd^9^ 
5Hz}.8.06(1H.d,J=9Hz},8^4(1H^.J=2.5Hz) 



28 



CI 




NMR spectrum ^<0MSO~d,)ppm:2.82(3H3).7.7 
8(1H,dd.J=8^X736(1H^.J^Hz).8J>5(1H.d..^ 
9Hz) 




pate brown erystals 

NMR spactnim d (CDCgppm:4.01 {ZH»)JM{\ H 
.d.J=2^Hz).7,55(1H^J=0Z5Hz).7^8(iail.J=0 



CI 




yallaw orystala Gao-fYOH) 
mp,182-f83% 

EJwnentil wi^yais h>w (V^Ct,N,Ox 
Caled. %: C, 39^7; H, 1^4; K 17^ 
Found ft: C. 39^7; H. 1JD2; N. 17^5 



31 




pala broan plataa Or+laxana) 

nip.64HI4.5^ 

Bemental analysis for C^Cl^Ox 
Caiod. I: C, 43.75; H, 3^«; N, 11J4 
Found ft: a 43.77; H. 3i)2: N. 11.44 



32 




pala yalow plataa (n-Hanna) 
nv.94^5jnc 

Bamantal analyaia for C»H«CI,NsO, 
Calod. ft: a 41.23; H. 2J59: N. 12i)2 
Fowid ft: C. 41.12: H. 2.84; N, 12.01 



Reference example 33 

2-Chloro-3-nllro-4-{2-(N-trtphenylrnethyl-4-pipertdyl)ethylBrnlnoJqulnolIne 

[0087] To a solution of 22 6 g of 2,4'dichloro-3-nltroqulnonne and 13.0 ml of triethylamlne In 60 ml of N.N-dimethyh 
fomnamide. a solution of 23.0 g of 4-(2-eminoethyl)-N-triph6nylmethylpiperidln6 in 40 ml of N.N-dlmethylformamlde 
was added dropwise with stirring under ice^ooling. The mixture was stirred at room temperature for 1 hour. The reaction 
mixture was added with ethyl acetate end water. The precipitated crystals were collected by filtration, and washed 
successtvety with ethyl acetate and diethyl ether to give 26.9 g of yellow crystals. Recrystalilzatlon from a mixture of 
N.N-dimethyiformamide and ethyl acetate gave yellow crystals having the melting point of from 223.5 to 231 *C (de- 
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composition). 



Elemental analysis for C35H33CIN4O2 


Calculated % 
Found % 


C. 72.84; 
C, 72.64; 


H. 5.76; 
H, 5.80; 


N. 9.71 
N, 9.82 



[0088) In accordance with the nr>ethod of Beference exanipte 33^ the compounds of Reference examples 34 through 
60 were obtained. 
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Refbrenea 
example 


B 




m 


Physical propertiaa 
(Reorystalllzotion solvent) 


5 










yellow crystalsCCHxClxHso-PrjO) 












mp.1 9B5% (decompoeitien) 




34 


O 


2 


Bemental analysb for O^Jti^OiJUfii 


10 








CalcdJk C B8.74; H. 5JZ7; K 9.16 
Found %:C, 68.47: H. 5.31: H. 9.18 












yellow cryst^8(MeOH-THF) 


13 


35 


H 




1 


inp;^145-225^ (deoomposition) 
Elemental analyaie for CmHuQNiQi 
CalBd.S: C. 72J2; H. 5J55; N. 9.95 


20 










Found %:C, 7234; H, 6.82; Nt 8j82 










yeRow orystais(MeOIHeo-Pr,0) 












mp,t 78<5-1 83lD (deoompoeHSon) 




38 


H 


3 


Elemental mrfyaie for dtHwdN^O, 


23 








CakuLS: C. 73.14; 5 J7; li 9.48 
Found S: C, 73 J3: 8.04; H, 9.38 












yellow oryataladleOH) 


30 










mp,128^129j1C 




37 


H 


2 


Qemental mlyais for CnHttCIN40, 










CaledJk C. 65.01; H. 5.93; N. 13.19 


35 










Found S: C 84.96: H. 8.03; N. 13.27 












yellow crystals(AoOB) 












mp, 1 99-202X (daoomposrtion) 




38 


H 


0 


Qemental vtalyais for C„H„CIN40« 


40 








CalcdJl: C. 66.09; H, 5.70; N. 13.77 
FoundS: 58iM; H, 5.89; 13.77 



45 



50 




55 
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Refsrenca 


B 


W 


Physical properties 


5 














yellow cry8tals(MeOH) 












10 


39 


CI 


CH 


CalcdJK: C. 53 74* H. 5JSA- M 11 OA 
F6und%: C 53 81* H % 55* M 11 A7 


15 








yeOowiah orange crystals (MeOH) 
mpJ85-186"C 




40 


Me 


CH 


civinomai analysis lor y^tigfOtfi^Q^ 


20 








wvHA w, 90.00, s«9 tf n, IZ.40 
rounm. 9e./z; ru 0.00; N, 12^9 










yviiowisn orange crystsis UMsOH/ 


23 








mpJ833-184^ 


30 


41 


MeO 


CH 


EJemental analveie ffbr CmaH_PN-0- 
Calcdik C. HM; H, M, 12i)5 
FoumlX: C. 56J0; H, 6^4; N, 12il6 










yellow crysUls(AcOEt-€t(0) 












33 


42 


H 


N 


Elemental analysia for C3(pKaCU^04 










CalciUl: C. 55.11; H. 6i)1; N. ^BJ>7 
FoundX: 0, 56.18; H, 8.10; M, 15.88 



40 



45 




22 
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Reference 
example 


pi 




Physical properties 
(ReeryetallizMion solvent) 


5 








yellow crystal«(AcOEt-isa-Pr,0) 




43 


CI 




mp,133-134t 

ElamontAl analysis for CS1HXTCIN4O4 


10 




Calcd^X: C, 57^9; H, 6-26; M, 12.68 
Founds: C. 57J6: H. $JH; H. MM 










yoHow orystals(EtOH) 


15 


44 


Me 




mp,138-t38ii% 

Elemental analysis for CaH»K404 






Calcd5: C, 63.75; H. 730; M. 1352 


20 








Found* C. 63.70; H. 7.49; N, 13.44 










yeUow needles (AcOEt-n-Heptane) 


23 


45 


CI 


• a 

Boc 


mp.148.5-149*C 

Elemental analysis for Cs,Hf,CIN404 








CalcdJk C. $739; 6.26; N. 12.88 
FoundX: 0. 58J)4; a 6.27: M. 1237 


30 








yellow cry»tal»(iso-Pr,0) 


35 


46 


CI 


BocN^X^ 


mp.121-1225% 

Elemental analysis for CtiHnCtN404 
Cm^ttA C 57 99: H 6.26: N, 12.88 
Founds: 0, 58i)4; 6.32; N. 12 82 










ysllow prisms (MeOH-tso-PrflO) 


40 


41 


CI 




mp,15^157'C 

Elemental analysis tor C^CIH,04 


43 






CalcdJL a 55.11; H. 631; M, 1637 
Founds: C. 5432; H. 5.89; M. 16.00 
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Refmrence 
example 






Physical propertias 
(Raerystallizatjon aolvant) 


48 


CI 




yellow crystals (MaOH) 
mp,17e.5-177J^ 

Elemental analysis for Cs^HgCIHcO, 
CaTcdJL a 54.98: H, 5.77; N, 12.82 
Founds: C. 54.85; K 5.76; N. 12.86 


49 


CI 




yaOow naadles (AoOEt-t8a-P)r,0) 
mp,150-150.5% 

Bemantal analyais for Cn»^CIN^O« 
CalcdA C, 564)8; H. 6.27; 15.57 
FoundX: C. 55.92; H. 8.19; N. 15.59 


50 


Ma 




yellow crystals (AoOEt) 
mp.151-151.5*C 

BemMital analysts for CxJtinW>4 
CalcdJk a 61.52; H. 7J7; K 16JI 
FoundX: C, 61-33; H, 7.14; N. 16.29 


51 


CI 




yeDow fine needles (AcOEe-is^PrxO) 
inp,119-5-123*t: 

ElemanUl analysis for C,,Hs,aH404 • 

CalcdJk 0, 54.41; H, 5.45; M. 14.10 
Founds: 0. 54.60; H. 5.45; N. 14.18 



24 
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Reference 
example 




m 


Physical properties 
(Reeryetallization soiveiiO 










yellow prisms (AoOEt-fi-Heptane) 
mp,121-123"C 




52 




2 


Bemenul analysis for C^iHtiCIN^O) 


10 








CaicdX: 54.78; K 5.40; K 15.97 
FoundX: 54.70; 551; N. 15^ 










yellow oryatals (MaOH) 


15 


53 




2 


mp.t23-124'C 

Elemental analyaia for CisHnCIN^O, 








Calcd.%: C, 5350; H. 5J>9; N, 16.64 


20 








FoundV a 53.44; K 4.94; M. 16.80 










yellowiah brown orystala (MeOH) 


25 


54 




3 


mp,t63-164lC 

Elemental analysia for C|sH|tCIN40a 








Calod.S: C. 54.76; H. 5.48; N. 1557 
Founds: a 54.79; K 556; N. 1555 


30 








yellowiah brown orystala QiAeOH) 




55 




2 


mpJ45-146t: 

Bemantal analysia for C|,Hi,ClN402 


33 






CalcdX- C, 57.40; H. 5.72; N. 16.73 
Foumflfc C. 57.23; H, 5.75; N, 16.74 










yeDow erystals Oso-PTiO) 


40 








mp,1025-103lC 




56 


2 


Elemental analyaia for 0^9^17^1840, 








Calcd5: C. 58.16; H. 5.34; N. 17.47 


45 








Found%: 56.14; H, 557; N. 17.41 



50 



25 
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RoferBftce 
example 




Physical propertiee 
(Recry9tailizat5on solvent) 


57 




yeDow pristns Gs»-Pr207rr-Heptane) 
mp^8-9S*C 

Bsmontal snsfysis for CjoHaCIN^O^ 
CaJcdJfc C, 57.07; H, 5.9S; N, 13.31 
FouwO: C, S7MyH, 5.92; 13^6 

SpecKie rotattion 

[ari»:-97.3* (6^=0.1. DM30) 


58 




pale yellow erystaia (MaOH) 

mpJ35-135.5*t: 

Elemental analysis for Cj^»^^ahUO^ 
CalciU: C, 57.48; K 7.12: M. 12.76 
Foimd%: C, 57^; H. 7.15: H, 12.74 


59 




red liqiiid 

NMR apeotnimd(DMSO-d«)ppm:0.98(2H.q.J 
-12.5HzXl.20-1^0(1H»m).1.41(8as).1.59(2H. 
d.J=12.5Hz);2.04<2H^uin,J=8Hz)^.60-2.72(4 
Km)X79(2H^ J=8Hz)^.93(2H.t J=«Hz).3^1 (2 
H^.J:=6.5HzX3.88(2H.d.J=12.5Hz},e.52(1H.tU 

IR spectrum l^OlqJ cm*':1 688,1526.1366 


90 




oranga oryatals QaoHPrOH) 
mp.f48.5-150*t; 

Bementai analysis for CtiHaCtN^O^S 
CalodA C. 51.75; H. 5.71; N, 12.71 
FoundX: 51.64; H. 5^ 12.69 



Reference example 61 

3-Amino-2-chtoro-4-[2-(N-«phenylmethyl-4i)lperWyl)emylamlnolqulr^ 

[00891 To a solution of 6.56g of nickel chloride hexahydrate and 22 3 ml of methanol in 1 00 ml of letrahydrofuran, 
2.09 g of sodium borohydride was added portlonwlse under Ice-cooling, and then a suspension of 31 .9 g of 2-chloro- 
3-nllro-4-{2-(N-triphenylmethyl-4i)lperidyl)ethytamlno}qulnollne In 300 ml of tetrahydrofuran was added to the mixture. 
Successively, 8 35 g of sodium borohydride divided in four portions was added portlonwlse, and the mixture was stirred 
at room temperature for 1 hour. The reaction mixture was added with 50 ml of water and an insoluble matter was filtered 
off, and then the extract was concentrated. The residue was added with water and extracted with ethyl acetate. The 
extract was washed successively with water and saturated brine, and dried, and than the solvent was evaporated. The 
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resulting pale green llquW was solidified with a mixture of ethyl acetate and dflsopropyl ether, and the solid was washed 
successively with isopropanol and dllsopropyl ether to give 20.1 g of pale green crystals. Recrystatltzatlon from bo- 
propano) gave pale green crystals having the melting point of from 116 to 121*C. 





Elemental analysis for C35IH35CIN4 




Calculated % 


C. 76.83; 


H, 6.45; 


N, 10 24 




Found % 


C. 76.74; 


H, 6.54; 


N.1017 



[0090] In accordance with the method of Reference example 61 . the compounds of Reference examples 62 through 
88 were obtained. 
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example 


B 




m 


Phyeicet propertids 

(Recrystainzation solvent) 


62 


Ct 




2 


eoloHeet eryvUls (EtOH) 
mp.l07-1983t: 

Elemental enaJyeje for CBHi4CfxN4 
CalcdJk C, 72^8: H. 5.B9; N. 9.63 
Fotind%: C 72 45* H. 8 17- M fi^4 


63 


H 




1 


brown Squid 

NMR •pMtrumd(DMSO-ii^pm:1JZ0-1.45(3HjiiXl 

.49(2H,q,x^l 15Hx),l .72(2H,d.J=1 1 5Hz)^.18(2H.tJ 

=7Hz).4J9(2H.s),5.09(lH,t^7Hz)7.14(3H.t.J=7J5H 

Z^/^/(Dn4.U=7^wJ,39*7.45(8H,m}JJ6(1HUi,*l=8 

Hz}.7^9(1H^^Hz) 

IR spaetrum vQiqJ oiii'^:3356^6 


64 


H 


'XX. 


3 


ooloriess crystals OaoH^tO) 
mp,149-158*t: 

Elemental analyeia for CwH,7Ciri4 
Cal6d.«: C. IIJOS; K. 8.69; 6.98 

Foumft: C. 76^3; H. 6J1; N. 9.97 


66 


H 


XX 


2 


brown Hquld 

iwin apooirmii o \wi,/W||/ppm. ijcv^ i .Ovvoli^/, i.Ou\ 
2H.q. J='7.5H2}.1 .68(2H,d.J=1 1 Hz).1 .94(2H,t^1 1 Hz), 
2.88C2H^,J=1 1 Hx)^.27aH,q,J=7.5H2),3.49<2H^),3.7 
9(1H.t,^7JHK).4i)6ttHbrs).7^0-7^(5lim).7.46(1 
H.td,J=6.1^Hz},7.48(1H.td.J=6.1^Hz).7.74(1H.dd^ 
8,1 ^z)7^1 H.dd. J=8.l 5Hz} 
IR spectnim vOh^ om~*:3380 
MasB speotnim m/z:394.396(ir^:1) 
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Rafbrancft 


B 


W 


m 


Physical propertms 

(Raoryvtaffization solvwit) 


66 


H 


CH 


0 


ootort«fis orysUlft (AeOEt-tso^PrsO) 
inp,167-1675*C 

ESemenUl analysis for C,tH9ClN40x 
Caled.S: 6055; a 6.69; N. 1457 
FouncA: 0. 60.47; H. 653; K 1451 


67 


Ct 


CH 


2 


coloHess crystals O^or-Prfi) 
inp.154-1555lC 

Qsmantal analysis for CnHBCI/l40t 
CaloU: 57.40; R 6.42: N. 12.75 
Fbumtt: a 5751; K 657; N. 12.69 


68 


Ms 


CH 


2 


eolorisss crystals Oso^-PtjO) 
mp.12»-129.rC 

Elemental analysis for CaHnCIN^Ox 
CalodJ: 0. 6357; HI 7.46; N, 1357 
Founds: C 6352; K 756; N, 1353 


69 


MeO 


CH 


2 


ooterless orystals Cse-PrsO) 
mp.14a5-14lX 

0»inental analysis for CqH^CIH^O, 
Caicd5: C, 60.75; H. 7.18; N, 12.88 
Foitfiink a 6051; K 7.17; N. 1251 


70 


H 


H 


2 


brown Gqiad 

NMR «peetnim^(CDCI,)ppm:M4(2aqd,J=t2;iHz).1.40- 

1.46<11H^).1.50-1.70(5H»Z67(2H,t.J=12Hz).3.40(2H,t 

J=:75H2)»457<3H^rs) J59(1 H.dd.^5.45Hz)559(1 

.J=855Hz)551 (1 HM.^JiM> 

m speetnim tPQIqJ cm-*.3344^928J694 

Mass speotntm m/z:405.407(ir5:1) 
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Refsrsnca 
dxainpio 






Phystoal properties 
(RecrysUBizstion solvont) 




CI 




colorless crystals (AcOEt-iso-PrxO) 

Qsmental snsiysi's for CnH2»CIN40s 
Cslodik C. 62Jt9; R 121\ H. 13.84 
FowkO: 0, 61.99; H, JM; N, 13.73 


72 


Me 




oolorioss orystals GanrPr^O) 

mp.1325-m5lC 

ElemenUI analysis for CaHaN^O, 
Ca)cd.X: C. 88.72; H, BJ^B; H, 14SI 
FoundX: C, 08.S5; HI 8^; N, 14.48 


73 


CI 


a 

Boe 


colorless prisms 

Oso-PrsO-fi-Heptans) 

nip,108-110% 

Elemental analysis for Cs,HbCIII40, 
CelodS: a 62^9: H, 7.22; N. 13.84 
FoundJ: C, 82.18: H. 7.42: It 13.81 


74 


CI 




oolorlass orystals Oso-PtxO) 
mp.104-t08t: 

elemental analysts for Cti">xi^™402 
CalcdX- C, 82.29: H 7.22; N, 13.84 
Foumflt C, 82.11; H, 7.35; N. 13.78 


75 


a 




ooloriess prisms (AcOEt-iso-PfjO) 
mp,128-128.5\r 

Elemsntal analysis fbr C»HbCIH,0, 
Calodl: 59.18; H, 8.95; N. 17.25 
Foiim»: a 58.18; a BM; N, 17.15 
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Reference 
exampla 






Phymcal properties 
(Recrystallizatiofi solvont} 


76 


CI 




sroen liquid 

NMR spectrum d (CDCI,)ppm:1 .47(dH,s)»1 .78( 

2H.q.J=8Hz)Z69(1 H.brBU^9(t H J>rs);i.30-3. 

40(1H.mX3.50-3^(lH,m),3.55-3.70(2amX37 

5-4.05(3HM4^7(2HJbr9U.4&-7.50(2HM7J 

0(1H4.«^7^H2),7JNKlH.d.J=73Hz) 

IR speetrumyOlqJ cin~*:3356J656 

Mass spectrum m/z:406,40aOyr.3:1) 


77 


CI 




brewn liquid 

NMR speotnim d (CDClJppm:! .40-1 ^5(2am) 

J.46(9H^UiM>-2JD5(2am)^15-U5(2H^}Z 

46(2H.t.J^5Hz);ua-2.90(2H^)^^(2HX^ 

5^H2}.3.53(1librsX4^1)U>rsX4.48(1 HJbreX? 

.4a-750(2HM7J5-7^Ulim) 

IR spectrum I^OiqJ cm~*:3356,ie94 

Mess spectrum m/z:419.42l(M*3:1) 


78 


Me 




green liquid 

NMR 8peotrumd(CDCl»)ppm:1.40-1.60(2H^) 

,1.46(9H»s)Z0(H2.10(ZH.m)JL1O-U5(2am)JZ. 

46(2HXJ=53H2);L64(3H.sUJ5-2^H.m),3 

i5eHXJ=«SHz)^-54(1HJ>rs)A13<2H^ni).4.4 

9(lH>rs),7.39(1H,tJ=8^Hz).7.44(1H.t.J=83H 

x).7J9<lH.d^5Hx),7^1(lH,d,J=8.5H2) 

IR speotnim t^OiqJ cm'':3352.1704 

Mess speotnim m/z:3990ir) 
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R»fiBr»iico 
oxampla 




m 


Physbtl properties 
(Recrystallizxtion solvonO 


79 


Bog 


2 


eoloiiess plates (AoOEt-iee-PrjO) 
nip,104-lMrt: 

BemsnUl analysis for CnH27CIN402 
CalcdJt C, 81.45; H, 8.98; M, 14.33 
Fournft: C, 81.4S; H, 8.81; K 14.35 

Specifio rotation 

[a]D»* :-20.»* (o=0:i. DMSO) 


80 




2 


coloriesa crystals Gao-PTfO) 
mp.985-S9*C 

Elemental anatysis for C,^CtN«Ot 
Catod.X: C, 58JS8: H, 8^9; 15.44 
FoundX: 59.30; a 8.87; 15.30 


81 




2 


eolortees crystals (AeOEt) 
mp.128-128'C 

Elemental analysis for Ct«HxtCIN40 
CaledJb: C. 59.90; H. 8.80; N. 17.48 
FouiuA: C. 59.71; H. 8^7; N. 17.32 


82 




2 


yellowish brown liquid 

NMR speotnim J (CDCt,)ppm:2.49(2H,tJ=5Hz);L50 
~2.80(4H.in)^.30-3.40aH^}»3.75-3.85(4H^),4.38<1 
HJ>rsX4J0(2Rbrs).7.44(lKtil^ii.lHz)7.48(iatii 
. J=8.5,1 Hz)7.B9(1 H^.J=8j6.1H2).7.91 (1 H.dd.J=8^, 

1Hz) 

IR spectrum P{M em~':3348 


83 




3 


yellowish brown h^u6d 

MMR 8peotnimd(CDC^)ppm:IJ9(2H,quj'n,J=8H^;2 
.45r.2.80(41im);tJ>3(2H.tJ=8H30^.30(2H,t,J=8Hr)^. 
78(4H.t, J=43lfo),4.50(3H^rs)7*44(1 Ktd^7.5,l Hz) 
J.47(1 H.tiU='7^.1Hz) J J3<1 H.dd.J=7.5 J Hz).7 J0(1 
H.dd.J=7.5.1Hz) 

IR speotnon l^(Bq.) cm**:3344 
Mus spaetnim m/z:320.322Qr. 3t1) 
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Rvforcmco 
example 




Physical properties 


84 




sreemsh brown liquid 

NUR spectrum d(CDCgppm:1.45-1.6O(2H^).1.60'1.70 

(4H,mU.35-2.«)(4H^)Z39(2Kt,J=5H«)r3.37(2HXa^H 

2X4Jl(IH4)re)Ae7ttH*reW.44(mtd,J=7.1H2)J.47(tK 

tdJ=7.1Hj)JJ7(1H,dd.*:7.1Hz)J^IH^d.*^7.1H2) 

IR epeotnim em-*:3432.3340 

Mass speetnim m/z:304^0r,3:1) 


85 




aenc orown iiquto 

NMR spectrum ^ (CDCgppm:1^(>-1.90(4H^U.57(2H.t 

a=53Hz)X60-2.70(4H.mX3.40(2H.tU=55Hx}.4^7(3HJ>rs 

X7.43(1H,td.J=7.5;ZHz).7.48(fH.td,.^7.5«2Hz}J.87(1H,dd» 

J=73;2Hz).7^3(1H^^7.5^ 

IR speotnim vQiqJ 6m-*:3438.3348 

Mass spectnim m/z:290;Z92Qr^1) 
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Rafervnee 

example 




Physical properties 
(Recrystallizstion solvent) 


88 




c 


colorless crystals (iso-PrxO) 

Elemental analysis for Cz,H„CIN40, 
CalcdJd 61.67; H, 8.13; N. 13.70 
FoundX: 6132; H, 8^9; H. 13.65 


87 


CO 


c 


coforless crystals 

(CICHiCHtCHso-PraO) 

mpJ4t.S-142irC 

Elemental analysis for C^tpHsiCtN^O, 
Cafed.S: 60J2; li 7.91; N» 14.19 
FoundX: a 60.63; H. 7.60; i4M 


88 






grsy oryatals (AoOEt) 
nipe168-169'C 

Bemental analysis for C„H„CIN«02S 
CalcdJb C. 55.53: H. 6.62; N. 13.63 
Found*: C. 5534; H. 6J7; 13.63 



Example 1 

4-ChlorO'1-[2-(N-trlphenyfmethyM-plperidyl)ethyf]-1H-lmlda2o[4»5-c]-qulnollne 

[0091 1 A solution of 1 9 9 g of 3-amlno-2-chtoro-4-[2-(N-triphenylmethyM-plperidyl)-emylamlnoJqulnollne, 24.1 ml of 
ethyl orthofomiato and 0.68 g of p-toluenesulfonlc acid monohydrate In 200 ml of toluene was refluxed for 6 hours. 
After cooling, the precipitated crystals were collected by filtration, and washed with dllsopropyl ether to give 16.4 g of 
colortess crystals. Recry3taJll2atlon from a mixture of methanol and tetrahydrofuran gave colorless crystals having the 
melting point of from 229 to 234.5*C (decomposition). 



Elemental analysis for C33H33C1N4 


Calculated % 
Found % 


C. 77.61; 

C. 77.50; 


H, 5.97; 
H. 5.98; 


N, 10.06 
N. 9.95 



Example 2 

4-Chloro-2-trifluoromethyl'H2-(N4rtphenylmethyl-4-plperidyOethyl]-1H-imida20t4,5<Jquin 

r0092) To a solution of 2.50 g of 3-amlno-2-chloro-4-[2-(N-triphenytmethyM-plperidyl)ethylamlno)quinollne and 0 78 
ml of trielhylamine in 60 ml of dried tetrahydrofuran, a solution of 0.63 ml of trWuoroacetic anhydride In 40 ml of dried 
tetrahydrofuran was added dropwise under ice-cooling, and the mixture was stirred at room temperature for 2 hours. 
The solvent of the reaction mixture was evaporated, and the residue was added with water and saturated aqueous 
sodium hydrogencarbonate solution, and extracted with ethyl acetate. The extract was washed successively with water 
and saturated brine, and dried, and then the solvent was evaporated. A solution of 3.03 g of the resulting pale yellow 
solid and 0.30 g of p4oluenesutf onic acid monohydrate in 1 00 ml of toluene was refluxed for 20 hours. After the reaction, 
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the solvent was evaporated, and the residue was added with n^ethanol and acetone. Vie precipitated crystals were 

collected by filtration to give 1 79 g of colortess crystals. 

NMRspectmm6(DMSO^)ppm:1.35.1.56(3H.m).1.59{2H.qJ=1lH2).1J^^^^ 90(2HM2.98(2H. 
brs)4 75(2H.t,J=8.5H2),7.17(3H,t.J=8H2).7.30(6H.t.J=BH2)7.41(6H.br8).7.B4(1H.td.J-7.5,2H2).7B7(1H,td. 

J=7.'5.2H2).8.16(1H.dd.J=7.5.2H2),B.34(1H.dd,J=7.5.2H2) 
Example 3 

tert-Butyl 4-l2-{4-methyl-2 -phenyHH.imlda2o[4.5-c]quInoBn-1-yl)ethyl]-1 -pipertdlnecarboxylate 

100931 A solution of 0.65 g of tert-butyl 4H2-I(3-amlno-2-methylqulnolln-4-yl)amlnohethyl]-1 piperidinecarboxylate, 
0 29 g of benzaldehyde and 0.08 g of 2,3-dlchloro-5.6-dlcyano-1 ,4-ben2oqulnone In 5 ml of tetrahydroturan was stirred 
at room temperature for 3 days. The reacOon mbrture was added with saturated aqueous sodium hydrogencarbonate 
solution and extracted with ethyl acetate. The extract was washed successively with saturated aqueous sodium hy- 
drogencarbonate solution and saturated brine, and dried, and the solvent was evaporated to give a reddish brown 
liquid The resulting liquid was purified by silica gel column chromatography using ethyl acetate - n-heptane (1:1) as 
an eluting solvent, and washed with dilsopropyl ether to give 0.56 g of a colortess solid. Recrystaltealion from diisopropyl 
ether gave colorless crystals having the melting point of from 1 46 to 1 485'C. 



Elemental analysis for 029^34^4^2 


Calculated % 
Found % 


C. 74.01; 
C. 73.95; 


H,728; 
H. 7.54; 


N, 11.91 
N, 11.84 



[0094] In accordance with the methods of Examples 1 through 3, the compounds of Examples 4 through 72 were 
obtained. 




Example 




B 


m 


Physical properties (Recrystallteatlon solvent) 


4 


H 


H 


1 


colorless crystals (MeOH) 
mp^-239'C (decomposition) 
Elemental analysis for C35H3,CIN4 
Calcd.%: C. 77.40; H, 5.75; N. 10.32 
Found%: C, 77.35; H. 5.79; N. 10.19 


5 


Ph 


H 


1 


pale yellow crysUls (AcOEt) 
n^.165-168"C (decomposition) 
Elemental analysis for C4iH39CIN4 
Calcd.%: C. 79.53; H, 5.70; N, 9.05 
Found%: G. 79.29; H, 5.74; N, 9.05 


6 


H 


CI 


2 


colorless crystals (MeOM) 
mp^68-268*C (decomposition) 
Elemental analysts for C3eH32C)2N4 
Calcd.%: C, 73.09; H, 5.46; N, 9.47 
Found%: 73.15; H, 5.54; N. 9.41 



35 
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(continued) 



Example 




B 


m 


Physical properties (Recrystattlzatlon solvent) 


7 


Ph 


H 


2 


pale yellow crystals (CHsCls-EtOH) 
nnp,246.5-24i9«C 

Elemental analysis for C42H37CIN4 
Calcd.%: C. 79.66; H, 5.89; N. 8.85 
Found%: C, 79.55; H, 6.12; N, 8.71 


8 


Ph 


H 


3 


colorless crystals (AcOEt) 
mp.227.5-231*C (decomposltron) 
Elemental analysis for C43H3bC1N4*1/4H20 
Calcd.%: C, 79.24; H, 611; N, 8.60 
Found%: C. 79.26; H. 6.09; N. B.55 



15 



20 




25 


Example 




B 


RA 


m 


Physical properties (Recrystalllzatlon solvent) 




9 


H 


H 


Bn 


2 


colorless crystals (AcOEt) mpj 24.5-1 25*C Elemental analysis for 
C24H25CIN4 Calcd.%: C, 71.19; H, 6.22; N, 13.84 Found%: C, 71.22; H, 
5.97; N, 13.79 


30 


10 


Ph 


H 


Bog 


0 


colorless crystals (AcOEt-MeOH) mp,250-255'C (decomposition) 
Elemental analysis for C26H27CIN402 Calcd.%: C, 67.45; H, 5.88; N. 12.10 
Found%: C, 67.42; H, 5.8B; N, 12.02 


35 


11 


H 


H 


Boc 


2 


colorless crystals (AcOEt) mp,18B-1B9*C Elemental analysts for 
C22H27CIN4O2 Calcd.%: C. 63.68; H, 6.56; N, 13.50 Found%: C, 63.45; 
H. 6.60: N, 13.40 




12 


Ph 


CI 


Boc 


2 


colorless crystals (AcOEt) mp,192-193*C Elemental analysis for 
^28^30^2^402 Calcd.%: C. 64.00; H, 5.75; 10.66 Found%: C, 64.04; 
H. 5.59; 10.61 


40 


13 


Ph 


Me 


Boc 


2 


colorless crystals (AcOEt) mp.1 82.5-1 83.5^C Elemental analysis for 
C29H33CIN40a Calcd.%: C. 68.97; H, 6.59; N. 11 .09 Found%: C, 68.91 ; 
H. 6.41 ;N. 11.06 



50 




36 
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Example 


B 


nr 


ff 


PhystoaJ properties 
(RecrystalKzation solvent) 


5 










oolorieee orystale (AoOEt) 




14 


MbO 




CH 


RipJ883-1893% 

Qemantal analyeis for CaHnClNtO, 


10 








CalodJk C. ea J5; H. 8^8; N. 10.75 
Foimctt: C. 68.70; H. 8.42; N. 10.70 












ooloHees crystaJs OMleOH) 


15 


15 


H 




N 


mp^^-2J27^(deoeinposhlDn) 
Bemmital en^e for C„HwaN,Ot 










Celod.!: C. 86^1; H. 8.15; ti 14^ 
FouniA: 6535; a 8^1; N, 14^1 


20 










coloHeee eryeteleCAoOEt-tr-Heptan*) 




16 


H 




CH 


mp.169-181'0 

Benental anelyais for CnNb|CIH«Os 


S5 








CelodA C; 88.49: a 8.38; 11.41 
Founds: 88 J8: a 8.27; a 11^7 












colorless crystals (AcOEt-iso-PrxO) 


30 










119.1543-1581:: 




17 


H 


a 

Boo 


CH 


Bemental analysis for CnHnCIN^O. 
CaledJk C. 68.48; a 8J8; a 11.41 


35 










Founds: C. 68.58; a 8.15; a 11.38 












coloriesa orystals (AcOEt) 


40 


18 


H 




CH 


mp,1683-187.5*t 

Elemental analysis for C|^CI»4«0, 
CaiodS: C. 88.40; a 8^; a 11.41 
Founds: 8850; a 8.43; a 1132 



45 



90 




37 
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Exampio 






Physical properties 
(Recrystallization solvent) 


19 


CI 




coloiioss fine needIes(AcOCt) 
mp.l865-187.5"C 

Qenvental analysis for Cz7H»CIN,0x 
CaledJ: C. 65J91: H. 6.15; N. 14^3 

Found*: C, 65^7; H. 6.31; N. 14.18 


20 


CI 




eolortots crystals OleOH) 
mp.195^1965% 

EJamental analyaia for CxtH^CIN^O, 
CalcdJ: C» 65.78; H. 5.83; M» 11.36 
Foumtt: C. 65.73; H. 5.86; H. 11.38 


21 


ct 




oolortess orystals (AcOEt-isa-Pr^O) 
nip,1915-162K: 

Elementai anatysSs for CaHn^NsO^ 
CalcdS: C, 66.46; H, 6.37; N, 13.84 
Foundl: C, 66.42; H. 6^; N, 13.88 


22 


Me 




ooloiiesa crystals (AcOEtHso^PriO) 
mpJ64.5-165t: 

Bamantai analysis Ibr CbH^NsOx 
CalodJk C, 71.72; a 7.26; 14.42 
FoundX: a 71.40; H. 7J24; N. 14.28 




38 



EP1 104 764A1 



Example 




R» 


m 


Physical propertiaa 
(BacryatalltzaAion solvent) 


23 


Ph 




2 


coloHesa cryatala CAcOEtHao-PrsO) 

Bemantal analysis for CsHhCIN^O, 
CalodJk C, 66.88; H» 5.61; N. 12.48 
Foumn: C. 66.58; 5.63; N. 12.45 


24 


Ph 




2 


odorieas crystals Oao-PrOH) 
mp,164^170X 

Elemental analysia for CBH0CIN4O 
CalcdJfc C, 87.89; H, 5.70; M. 13.77 
Founds: C. 87.82; M 5.71; N. 13.83 


25 


Ph 




2 


pale yallewish brown crystala (AcOEt) 

mp.182-183'C 

Elemental analyaia for 

CaH„Clti40M/4H,0 
Calod.%: 68.48; H. 5.45; N. 14.10 
FouncO: 86.26; 530; K 


26 


H 




3 


psia brown oryvtaia (AcOEt) 

rnp,1303'131.5'C 

Bemental analyais for C7H,iCIN40 
CalodJ: C, 61.72; H. 5.78; N. 16.94 
FoundX: 61.72; H. 5.76; 16.80 


27 


Ph 


a 


3 


pale brown cryst^ CMoOH) 

mp,183.5-184.5lC 

Bemental analysis for CnHnCIH«0 
Caiod.%: C, 67 JB; H, 5.70; M, 13.77 
Found%: C. 87.81; H. 5.66; N. 13M 
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Example 






m 


PhysioaJ properties 
(RecryvtalJization solvent) 


28 


H 




2 


paia brown crysUls (iso-PrtO) 
mp.105-105.5^ 

BementaJ analysis for G,7H,|CIN4 
CalodJt: C, 64.88; H. 8.08; N. 17.80 
Found%: C, 64.83; H. 6.11; M, 17.72 


29 


Ph 




2 


pale brown crystals (MeOH) 
mp;22ft-227n: 

Elemental analysts for CBHnCIN4 
CalcdJ: C, 70.87; H, 5.93; 14^ 
FoundX: C, 70.44; H. 5.96; M. 14.29 


30 


H 




2 


brown crystals 

HUH spectrum ^ (CDCl,)ppm:1.80~1.90(4H^ 

)Z58-2.76(4H,m).3.14-3.22(2H.m).4.78-4.91(2 

H,m).7.88(1 H,tJ=8.51fa).7.72(1H,tJ=6.5Hz)^.I 

3(1H^X8^(2HAJ:^.5Hz) 

Mass speotnmi m/z:300^(ir^:1) 


31 


Ph 




2 


pale brown crystals (MeOK) 
mp.l9l-192"C 

Bemental analysis for CaHttCIN4 
Calcd.X: C, 70.11; H, 5.62; K 14.87 
FoundX: C, 70.00; H. 5.65; H, 14.86 



40 



45 



30 



40 
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1 






Physical propartias 




Example 




(RecrystalBzation sotvent) 


5 






coloffleaa amorpKoua aoUd 

NMR spactnim «(DiyiSO-«UpprfK0J9(3HJ>r»Xl. 


i 10 




ccc 


32(3H>r»Xl.B8(2Kbr»)^-13(1HJbni);2.4©<9H^X4 
.B2-4.72GH.m).7.60-7.a7(3H^).7J4-7.82(4H^) 




32 


,B.13(lKdd.J=8.13lfa)3.42{lHA»WH2) 
IR speetnim V (KBr)om"':1B90 


19 

i 

t 






Maaa apectnim in/z:478.478Qyi'^3:1) 
SpacHie rvUlion 


1 

i 


33 




coloriass erystaia (AcOEt) 
mp^1^218lC (dacomposftion} 
Elemental analyaia fer C»HmG1N40, 


25 




OCC, 


CalcdS: C, B7^; H. 7.13; M. 11-32 
Found*: C. 67.70; H, 7.17: M. 11.23 


i 

1 3D 

1 


34 


OCX 


colortaaa orystala QytoOHHao-PrOH) 
mp»lB^lB8% 

Elemental analyais for CxYHnCINiOs 
CalcdJk C, 67.42: H, 6.S1; M. 11.65 


35 






Found»: 67.31; H, 6.66; N, 1157 


40 


35 




brown erystaia (AoOEt) 
mp.l89-200'C 

ESemantd analysia for CnHsCIN^OiS 
CeladJ: 62.63; H. 5.BB; 1127 
FottfMtt: C. 62.74; H. 5JW; M, 11-16 




59 



41 



EP1 104 764A1 



3 


Exampis 




Phyweai proporttes 
(Recrystailization sofvent) 








pale brown crystals Qso-PrOH) 








mp^02-203t 


10 


36 




Bemental analysis for CaHaCIN^Ot 






CalciU: C, 64.40; a 6J1; N, 13U)6 
Foumtt: C, 64.39; H. 7.04; N. 12.95 








colorioss crystals (AcOEHso-Pr^O) 


13 






mp.159J»-160J% 


20 


37 


n-Bu 


Qamental analyris for (^iH»CIN«02 
CalcdX: C. 86.30; K 7.49; M, 11 J9 
Foiind%: C, 66.18; H, 753; M, 11.82 








ooiorfess crystals Oso-PrOH) 


2S 


38 


CX 


inp,174-175*C 

Elemontal analysis fbr CBH„CIN«Pt*l/4HK0 






CalodJK: C. 87JB5; H. 7J4; M. 11.17 
Founift: C, 67.08; H 7.47; H. 10^2 


30 






cdoffoss crystals (AeOet-iso-PrxO) 
mpj 65- 166.5% 


35 


39 


Bn 


Bemantal analysis for CbHmCINaO, 
Caicd.S: C, 68 J7; H, 839; N, 11JI9 
Foumff: C. 68 J3; H. 6.7^- M, 1039 








ooiorlasa crystals (AeOEt) 


40 






mp;{19-220.5t:(deoDmposftion) 




40 


Qamentai analysis for CwHnCtK«Ot*l/4HiO 
CakdJL C. 69.08; K 6.47; M. 10.74 


45 






Foumff: C, 6025; K 6.41; fi 10.89 



42 
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CXBinplB 




Physical propertiM 
(RacrysUliization solvwrt) 


5 






coloiiass crysteSs (MaOH) 




41 




mp.l37-i42lC 

BementjJ analysis for OaHnCm^O^'t/ZH^O 


10 




CticdX 67.76; 6.67; N. 10.90 
FomcIS: C. 67JB2: H. 6.46; K iOS2 








eolorioM crystals OlaOH) 


15 


42 




mp,163^157K? 

Elemental aneTyaie fbr CJtinCm^O^ 
C^odX a 66^5; H. 6^; N. 10.75 


20 






FoufMtt: a 66.S4; H. 6.54; N. 10.78 








colorless crystals (AcOEt) 








inpJ60-1611C 


23 


43 




Elemental analysis Ibr C»HMCIFH40t*1/8H,0 
CelodS: C. 65.78; H. 5 JO; N. 10M 
FoimdS: C. 6537; K 6.67; N. 10.84 


30 






ooloHesa fine needles 
(AcOEt-n-Heptane) 




44 




mp.t60-182% 


35 




Elemental analysis fbr C2,H|0CIFN4O, 
CalcdX: C. 66.07; H. 5.84; N. 11 J>1 

Found%: C, 66.10; H. 5.71; N. 11i>6 


40 


45 




coloriess crystals <AcOEt tso PfaO) 
mp»126-1293'C 

Elemental analysis for CiaHMCIFH402 


43 






CriodJX: C, 66.07; H. 5.84; K 11.01 
Founds: C. 66i>6; H. 5.76; N. 11i>1 



50 




EP 1 104 764 Al 





Examplo 


R* 


Physieal propartiM 
(Recrystallization solvent) 


5 




F 


colorless crystals Cso-PrOH) 








mp,199.5-200\: 




46 


JX 


Elemental analysis for (^HtjCIFAOx 


10 






Calcd5: C. 59.74; H. 4.83; N, 9.95 
FoundX: C, 59.61; H, 4.89; M, 9.90 


IS 






ceiorless erystals Oair-PrOH) 


47 




inp^16^217^% 

Elemental analysis for CsiHmCIFbN40x 
CalcdJ: C, 57 J9; H, 4J5I; N. 9.64 


20 






FoundX: C. 57 J8; H. 4J6; 9.62 








coloHess crystals (AoOEt) 


25 


48 




mp.199.5-200^ 

Elemental analysb for Cs^HMdNgOt 






CalciLS: 0. 66S1; 6.15; N. 14^3 
FoimdX: C, 65.77; H, SM; N. 14.25 


30 






colorless prisms 
(AoOEt-n-Heptane) 


35 


49 




mpJ62-183% 

Qemsntal analyms for CjtHioCINsOs 
CalodX: C. 65^1; H. 8.15; N. 14J13 
Founift: C, 65^5; H 6J26; 1«4 


40 






colorless pn'sms(AcOEt> 




50 


JO 


mp^1^•^14t: 

Bemental wiaiysis for CsHnCINiOx 


45 




CalcdX: C. 65J1; H. 6.15; N. 14JW 
Founift: C. 65.87; H, 6.20; N. 14J!3 



50 
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Exampla 




(RociysuntzatiiMi solvent) 


51 




ooloridss orystala (MeOH) 
mpJ79-18et 

EJementaJ wiah/sis for O^ndU^O^S 
Calco.1: C» 04^5; H. 0»19; N. 10.43 
Founds: C. 84^2; 6.45; li 10^ 


52 


JX' 


oolorloss crystals Qso-PrOH) 

BsmeiM snslysis for CbHhCIF,N40s 
GslodS: C. 6231; H. 5.41; H. 10JI2 
FouihM: a 6224; K 5.42; tl» MB 


53 




colorlBss orystais (AoOEt) 
mp^4-22rC 

Qamontal wislysn for CmH«CIN40, 
CakMlS: C, 72i)1: H, 6^% 9^8 
FoundX: C. 72il2; H. 621; K BM 


54 




oolortoss crystals Cse-PrOH) 
inp»197-198t: 

Eloinontai analysia for C,4H|aCIN40, 
CalodJK: 70i>3; H. 6.06; N. 9.61 
FoundX: C. 69M; H. 6JM; N. 9JU 


55 


p 


colorieaa crystals (MsOH) 
mp.196^19rt: 

BcmentsI analysia for OsH^ClHtOi 
Caled.X: C, 64M; H, 6j06; N. 11.65 
Founds; C, 64JB3; H, 6.27; 11.69 
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Example 






PKysioal properties 
(Recrystallization solvent) 


56 


P 


Me 


pale yellow eryatsis Gso-PrOH) 
nipJ65.5-166% 

Elementel enelyels for 0„H. M O 
Calcd5: C, 70.41; H, 7U»; 12.16 
FoundX: C. 70J2; H, 7.19; N. 12.13 


57 


o 


CI 


colortees crystals (MeOH) 
nip,l515-153t: 

aemomai anaiysia lor CMHt»CIN402S 
CalcdJfc C. 62.83; H, 5.88; N. 1 127 
Founds: C. 62.77; H, 6JM; N, 11^4 


58 


p 


Me 


paJe yellow oryetals Gs»-PrOH) 
inp.181^1825t: 

Kjomomai anaiysie Tor (^z7Hx^402S 
CtlcdJfc a eaUM; H. 6.77; N. 11.75 
FoundV: C. 67 J6; H, 6.68; N. 11.63 


58 




CI 


celoriess oryMHa (AeOEt) 
inpJ97-198*t; 

Elemental analysis for CxsHnCtNsOtS 
C«lqd3: C, 60-29: H, 5.67; N, UM 
Found%: C. 59.96; 5.54; N. 13.84 


60 




Me 


cdorieaa crystals (AoOEt-iao^sO) 
119.181-193% 

Qemental analyem far CaHt^HiO^ 
CdcdJt C. 65.38; 6.54; N. 14.66 
FoundSk C, 65.34; H, 6.53; N. 14.43 




46 
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Exampla 




Physical properties 
(RecrysUinzation solvont} 


5 
10 
15 


61 




yollow ■iiivfpnvuv ooira 

NMR speetnin (CDCI,)ppifi: 
li)e-1.0S(2km).1-3l>-1.4O(1KmXl4O-1.45 (2H^) 
,1.44(9H^),1«-l^(2H.m)Z55-2.82(2H^),3i)5(3 
1i»),4.aH4.10(2H^),4.a2(2H,tJ=7.5H2)J^7-7^ 
2H Ri) 7 61(1Hi.J='7Hz).7.97-7.71(3H,mXS.t4(1H4» 
J=75H2)3^4<1H,d^75Hz) 
IRspeotrum y (KBr)cm'*:1692 
Msss speotnim m/zMdOt) 


20 


6Z 




celerisss oryslsis (AoOEt) 

im 1&5— 199% 

BemenUl mlysb for (WIbFsN^O, 
CalodX- a 92.14; H. 5^1; li 9.99 
Found%: 92JD7: H. 5^5: N. 9.94 


25 


93 




pais ysOow oryslsis (AoOEfc) 

Rip, 1 VVJd^ZUU^ V» 

Qemsirtal snslysis for CnKaHsOt 
CslodJ: C. 7U1; a M. 14^ 
FouihO: C. 71J37; H, 7.14; M. 14.93 


30 
35 


64 




oelorlsss orystsls CMsOHHsp-PtsO) 
ii^,177.5-179*X: 

BsmsnUl anslyais for C^HnFtM^Ot 
CalodJt: 96 JO; H. 9.19: 10.40 
Foimcn: C. 96J9; H. 9J)9; K. 1037 


40 


65 




pale brown crystals (AeOEO 
mp.193-194% 

Dsmerrtal analysis for Of^Hfi^ 
CalotU: C» 70^9; H. 7^4; N. 15^4 
Founds: C. 70.91; »i 7.19; N. 15J21 



45 




47 
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Example 






Phyeioal properties 
(Recrystallizaftion solvent) 


66 




CI 


colorless crystals (EtOH) 
inp^40-241*b(deeoinpositien) 
Bemental analysit for C|9H»CIN.02 
CalcdJk 0, 62.43; H, BM; H, 17,47 
Founds: C, 62.48; H. 8.02; K 1751 


67 




Me 


oeloriess orystaie (EtOH) 
mpJ22B>-23Crt: (decomposition} 
Bemental analysis for C^HaN,0^ 
Calcdik: 0. 8730; H. IM; H. 18.25 
FoundX: C. 87.72; H. 8.93; N. 18^4 


68 


'p 


Me 


brown amorphous solid 

NMR spectrum ^ (CDCI,}ppm:1.1O-1^0(2H,mXl,4 

8(9H^Xl.4O-1.80(3H,m).1.9D-1.98(2H.m);2.8O-2.70( 

2H^X3.04(3H.s)^JIB(3lisX4.05"4.15(2H^X4.74a 

H.tJ=«HdA30(1Kt.«M.5Hz}.8J2(1H.d.J=23Hz}.6. 

88(lH^X7.60(1H.tJ=8Hz).7.B7(1HXJ=8Hz)3.1B(1Hl 

d, J=8Hz)^^(l Kd. J=8Hz} 

IR spectnim vQCBr}cm":1688 

Mass spectnim m/nmW) 



ox 



48 
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Example 






Physiottl properties 
(Reerystaflization solvent) 


69 




CI 


yellow amorphous soTid 

NMR spectrum d (CDCt,)ppm: 

1 .05-1 .1 5(2H,mXl .4<K1 JS0(3H^) J .45(9H^Xl J3-1 Ml 

2H^U,32(3H^)Z80-2.70(2H,m),4.0a-4.10(2H^).4.60 

-4.65C2H.mX7i»6(1H^,J=S.5Hz}.7^1(1H.d.J=5.5Hz>.7.6 

8-7.75(2H^)3.t 6(1 H.d,a=73H2}.8^4(1 Kd.J==7.5Hz) 


70 


Ms 


a 


pale yeOow crystals (EtOH) 

mpjaa-mt; 

Qemental analyeis for Cx7KiiCtH«O,S*5/4Ht0 
CalcdJ: 80.77; H. 6.33: N. 1050 
FouimA* C 60^2- H fl Ofi* M 10 17 


71 


A. 


Me 


yelkMv amorphous solid 

NMR speotnjm d (CDCi,)ppm: 

1 i>2-1 .08(2H,m).1 .44(9H.s).1 .44-1 .50(3H,ffl}.1.aO-1 J0( 

2am};2^1(3H^)^60-2.70(2lim)^i)6(3H.8).4J)0-4.05( 

2H.m).459(2H,t J=75Hz)7.06(1 H^,«M.5Hz) J.49(l Kd. 

=6Hz) 

IR spectrum l^(KBr}om'^*:1686 
Mass spectrum m/z:4900ir) 


72 


Ms 


Me 


pale yeHow crystals (AcOEt) 
mp.141-142% 

Elemental snalysis for C2|H34N40tS-1/4(^0 
CaJcd.9(: 67.92; H, 7J>2; N. 11.31 
Found%: C. 67 J6: K 6M: 11.25 



Example 73 

tert'Butyl 4-(2-(4-chloro-2'hydroxy-1 H*lmidBZO{4,5-c]qulnolin-1-yl)-ethyl)-1 -piperidinecarboxyiate 

[00951 To a solutlDn of 0 60 g of tert-butyl 4-(2-(3-amlno-2-chloro-4-qulnolytamlno)-ethyl]-1>piperfdlnecarboxylate 
and 0.44 g of triphosgsns In 1 0 ml of 1 »2-dichlomethano, 0.41 ml of triethytamine was added dropwise, and the mixture 
was stln-ed at room tempemture for 1 hour. The reaction mixture was neutralized with saturated aqueous sodium 
hydrogencartonate solution, and extracted with 1 ^-dlchloroethane. The extract was washed with saturated brtne, and 
dried, and the solvent was evaporated. The residue was washed with diisopropyl ether to give 0.57 g of colorless 
crystals. Recrystallizatlon from I^Z-dlchloroethane gave colorless crystals having the melting point of from 222 to 
223»C 



Elemental analysis for C22H27CIN4O3 


Calculated % 
Found % 


C, 61^; 
C, 61.15; 


H, 6.32: 
H. 6.34; 


N. 13.00 
N. 13.00 
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13 



to 



is 



Example 74 

t€«-ButyU-[2^4<htor(».2-{4^nMh8n««>lllnylphenyO-1H.imlda2o[4,5-cHuinolln-l-^^ 
(009^ ToasuspcMlonof063gottert*lrty(4-(2K4<h|pro-2-(4-methylthto^^ 

ett,ylH-pveridlnecart,oxylate in 18 ml of 1,4-dtoxBne. a s^luBon ol 0.38 g of sodium pertodate In 6 ml of water 
added dropwise. and the mixture was stirred at SO'C for 13 hours. The reaction solution was concentrated and the 
residue was purified by silica gel column chromatography using 1 ,2-dlchloroethane - methanol (10:1) as an eiuUna 
solvent to ghre 0 47 g of a colorless solid. Recrystalteatlon from a mixture of teopropanol and water gave colorlees 
crystals having the meMng point of from 183 to 1B6*C. s= ouwuiibw 



Bemental analysis for Cg^HajCIN^OgS • IMHjO 


Caiculated % 
Found % 


C. 62.46; 
C, 62.33; 


H, 6.06; 
H, 5.90; 


N, 10.05 
N, 9.91 



Example 75 

tert-Butyl4-(2K4-chloro-2-(4-methanesulfonylphenyl).lH-imidazo[4^hqulnolln-1-yl)ethyih1i,^ 

L'*"""* ^ 'H2^4^loro-2.(4^nethylthiophenyl).1HHmida^o[45 -chuinolln-l-yO 

Ittle by imie. and the mixture was stirred at loom temperature for 1 hour. The leaetion mixture was neutralized with 
. 1 0 A aqueous sodium hydroxide solution, and extracted with 1 ,2-dichloroethBne. The extract was washed with sahi- 
rated aqueous sodium hydrogencarbonate solution and dried, and then the solvent was evaporated. The residue was 
washed with a mixture of diisopropyt ether and diethyl ether to ghre 0.42 g of colorless crystals. ReciystallizaUon from 
methanol gave colorless crystals having the melting point of from 1 49 to 1 56*C. 



30 


Elemental analysis for C29H33CIN4O4S . 


IMHjO 


Calculated % 


C. 60.72; 


H, 5.89; 


N, 9.77 




Found % 


C, 60.72; 


H, 5.81; 


N, 9.67 



Example 76 

4-Hydroxy.2-phenyH -[2-(4-plperidyl)ethyll.1 H-imida20{4.5-cJquinollne 

[0098J A solution of 871 mg of 4<hloro-2-phenyH^2-(4-piperldy0ethylj-1H-lmida2o{4,5-cJqulnoline and 2.5 ml of 6 
N hydrochlonc acid in 8 ml of 1 .4.dloxane was ref luxed for 3 hours. The reaction mixture was adjusted to pH 1 0 with 
10A aqueous sodium hydroxide solution, and added with potassium carbonate, and then extracted with 1 2^lchlo- 
roethane. The extract was dried, and the so^ent was evaporated. The resulting residue was washed with eth^l acetate 
to give 522 mg of pale brown crystals. Recrystallcation from methanol gave pale brown crystals having the melting 
point of from 242.5 to 244*C. ^ 



45 


Elemental anatysls for C23H24N4O • I/4H2O 




Calculated % 


C, 73.28; 


H, 6.55; 


N, 14.86 




Found % 


C. 73.32; 


H, 6.45; 


N, 14.77 



50 [0099J In accordance with the method of Example 76. the compounds of Examples 77 through 79 were obtained. 
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Example 


B 




m 


Physioai properties 
CReorystalltzation solvent) 


77 


CI 


-Ok 


2 


colorless crystals (MeOH) 
mp^Gd-SSOlC (deoompoeition) 
Elemental analysis for CX4H9CIN4O 
CalccLS: G» 68.48; H. 5^9; 13.31 
Founift: 0. 68^; H. 61)7; N. 13^9 


78 


H 


-a 


1 


ooloHess crystals [hydrochloride] 

NMR spectrum d (DliSO-'dB)ppm: 

1 56(2H^.J=1 1 .5Hz}.1.74(2H.d,J=1 13Hz);M0-2.2 

5{1H^U.79(2H.q,J=i 1 JiHz}.3j24C2H.d.J=1 I^Hz). 

4M(2M. J='7.5Hz) J^9(1 J=8HzX7.49(1 H^,J= 

8Hz)7J50(1IM.J=6Hz)3iNKlHA«^Hz)3^(1H3 

X8 J4(1H4»rsX8 J5(1 H>reXl 1 .62(1 H^} 

m spectrum V (KBr) cm***.3M4^2BJ6d2 

Mass spectrum m/z:2B20r} 


79 


H 


XX 


1 


odoHets crystals [hydrochloride] 

NMR spectrum d (DMSO-d|}ppm: 

1JI5-1J5(4H^)i.0O-2.15(1H^)^M(2H.q.^12H 

z)^.30(2H.d.t^12Hz).4.18(2H4«J=5Hz},431(2»id. 

%^7^Hz)JJ27(1HXJ=85H^.7.40-7.60(7H^)J^7 

(1lid.J=8Hz).BJ1(1H^Kl0.63(1Hi>rsXl1.58(ia8) 

iRspeotnim v(KBr) em''*-^16,1672 

Msse spectrum m/z:372(M*) 



Example 80 

ten-Butyl 4-{2-(4-phonoxy-1 H-lmlda2o{4.5-c)qulnoHn-1 -yl)ethyl]-1 -piperidlnecarboxylato 

[0100] A mixture of 4.48 g of tert-butyl 4-[2-(4-chloro-1 H-imlda2o(4,5-c}quinolin-1 -yl)othyll-1 -ptperidinecarboxylate, 
10.1 g of phenol and 1 .80 g of potassium hydroxide was stirred at 1 20*C for 7 hours. The reaction mixture was adjusted 
to pH 10 with 10% aqueous sodium hydroxide solution, end extracted with ethyl acetate. The extract was washed 
successively with 10% aqueous sodium hydroxide solution and saturated brine» and dried, and then the solvent was 
evaporated to give a brown HquM. The resulting brown liquid was purtfled by silica gel column chromatography ushg 
ethyl acetate as an eluting solvent to give 3.59 g of a colorless solid. RecryBtalRzatlon from a mixture of ethyl acetate 
and n-hexane gave oolorlees crystals having the meldng point of from 130.5 to 132.5*0. 



Elemental analysis for C2eH32N403 


Calculated % 
Found % 


C, 71.16; 
C. 71.10; 


H, 6.83; 
7.10: 


11.66 
N. 11.69 



[0101] In accordance with the method of Example 80, the compounds of Examples 81 through 67 were obtained. 
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Example 


R' 


1^ 




Physicftl properties 
(Reorystailizatfon sofvent) 


81 


H 


XX 


H 


coloriess cryeUle (MeOH) 

mp,152^153.rt: 

Bamental analysie for OnH^Jtifi 
CalodA: 0, 77M; H. $JS4; K 12.11 
Found%: 78.00; H, 849; K 13L05 


82 


H 


XX 


H 


colodefls crystals (AoOE^isa-PrsO) 
mp.187-188.5^ 

Qemental analysts for C^H^N^O, 
Calcd.X: 72.44; H, 8.32; M. 1332 
FowHrt: C. 72.35; H, 9M; H. 13.42 


83 


H 


XX 


F 


colorless crystsis (CH,CI,-iso-Pr,0) 
mp;206.5-208°C 

Elemental analysis tor CBH»FN403-1/8HtO 
CaloilS: C, 89.07; H, 5.85; M. 12.89 
FoundJ: C. 89.11; H, 5.74; M. 12.85 


84 


Ph 


XX 


H 


colorless crystals (MeOH-iso-PrsO) 

Elemental analysts for C,,H,0N4O,* 1/2HiO 
CalcdJt C, 74.53; H. 925; H. lUI 
FoundX: C. 74JJ2; H. 8.37: M. 11.10 
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Example 


Dt 






Physical proparties 
(Racrystairization solvent) 












oolorless crystaia (AcOEt~n-Hexane) 


5 


85 


H 




F 


mp,133.5-135.5*t: 

BementaJ analysis for C2aHnFN40, 


10 








CatcdJl: 68.55; H, 6^7; N, t1.42 
FoufMi%: C. 68.37; a 8.47; N. 11.25 












colortesa crystals (isor-PrOH) 




86 


Ph 




H 


nip;E07'208^ 

Elemental analysis for C^jiJt^Sh 


13 








CalcdJ^: 0, 74.43; H, 6.81; N, 10.21 












Fouma: C. 74^; »i 6.68; N. 10.14 












pais purple crystals 


20 










NMR spectrum d (DMSC>-d,)ppm: 

1.64-1 .72(4H.m)^5-2.58(4am);2.98(2H,t,J=7 


87 


H 


H 


Hz).4J0(2H,tJ=7Hz)J.25-7J1(3HM7.45-7.4 
9(2H,m).7.53-7.«)(2H^).7.72(lH,d,J=7H2)3^ 
(1HAJ=7Hz}3^7(1H^) 


25 










Mass spectrum m/rSSSOT) 



Example 88 

30 lert-Butyl 4-I2-(4-amino-1 H-imlda2o{4,5-clqulnonn-1 -yl)elhylh1 -pIperidinBcarboxylate 

[0102) A mixture of 4.40 g of tert-butyl 4-[2-(4-phenoxy-1 H-imidazo(4,5-chquinolin-1 -yOethylj-l -piperidinecarboxy- 
late and 34 5 g of ammonium acetate was stirred at 140»C for 3 hours. The reaction mixture was added with water, 
ac^usted to pH 9 with 10% aqueous sodium hydroxide solution, and extracted with methylene chloride. The extract 
35 was washed with sanirated brine, and dried, and then the solvent was evaporated. The resulting residue was purified 
by alumina column chromatography using methylene chloride - methanol (100:1 to 20:1) as eluting sohfents, and 
washed with dllsopropyl ether to give 1.88 g of coioriess crystals. Recrystallteation from ethyl acetate gave coloriess 
crystals having the melting point of from 193 to 193.5»C. 



40 


Elemental analysis for C22H29N5O2 




Calculated % 


C. 66.81; 


H, 7.39; 


N. 17.71 




Found % 


C, 66.93; 


H, 7.48; 


17.66 



45 [01031 In accordance with the method of Example 88, the compounds of Examples 89 through 92 were obtained. 



50 
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Esumplo 




Physical properties 
(Recrystainzstion solvent) 


89 


XX 


odorless crystals (EtOH) 
mp.191.5-192t 

QemenUl analysts for CtJH„H^ 
CslcdJK: C. 74.77; H, H. 18.t7 
Founds: C. 74J7: H. 7.18: M. 18i)8 


90 


XX 


ooloHess crystals (MeOH) 

mp^31.5-232^ 

Qemental analysis ISmt C^HgNbO 
Calcd Jk C, 87.83; H. 8^7; N. 20.78 
Founds: C, 87.48; H. 8.79; N. 20.83 


91 


""XX 


coloriess crystals (EtOH) 
mpj 88-187^ 

Qementil snalysts for Cf^ig^O^ 
CalcdJk C, 85^7; H, 8.88; N, 19.08 
Founds: C. 85.52; H. 8.78; N. 18J3 


92 




pale yellow crystals [fumarete] 
(DMfHso-Pr,0) 
inpJ95-197%(decomposit}on) 
Elemental ansiysts for CnH„N,*C4H404- 
5/4HtO 

CalodJ: C, 57^0; H. 8.12; M, 18.88 
Founds: 57^ H, BJtZ; H. 1853 



Example 93 

tert-Butyt 4-[2.(4-dimethylamino-2^>hef!yH H-lmida2oI4,5-cJqulnolln-1 -yO-ethylh1 -piperidInecart>oxylate 

[01041 A mixture of 0.69 g of tert^utyl 4-[2.(4K:hloro.2-phenyt.1H-lmlda2o[4.5-c]-qulnolln-1.yf)othyll-1-plperldln©. 
carboxylate and 7 ml of 50% aqueous dimethylamine solution was stirred in a sealed tube at BO^C of outer temperature 
for 2 hours. The reaction solution was added with water and extracted with ethyl acetate. The extract was washed 
successively with water and saturated brine, and dried, and the solvent was evaporated. The residue was washed 
successively with Isopropanol and dasopropyl ether to give 0.52 g of colorless crystals. ReciystaNizatlon from isopro- 
panol gave coloriess crystals having the melting point of from 170.5 to 171 ,5*C, 



Elemental anal 


ysiaforCgoHaTNsOj 


Calculated % 
Found % 


C. 72.12; 
C, 71.95; 


H, 7.46; 
H, 7.72; 


N, 14.02 

N, 13.83 



Example 94 

tert-Butyl4^:2^4-(4-rnethylplperB2ln-^yl)-2i)henyl•1H^mlda2o[4,5<)^ 

[01051 A mixture of O.BO g of tert-butyl 442-(4-chtoro-2-pheny|.lH-lmldazo-[4,5-c)quinolln.1 -yOethylJ-1 -plperidlne- 
carboxytate and 1 ml of N-methylpiperazine was stirred at 80*C for 8 hours. The reactton mixture was added with 
saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl acetate. The extract was dried, and 
the solvent was evaporated. The residue was purified by alumina column chromatography using ethyl acetate - n- 
heptane (1 :3 to 1 r1) as eluting solvents, and washed with a mixture of dllsopropyi ether and n-heptane to give 0.74 g 
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of colorless crystals. Recrystalllzatlon from ethyl acetate gave colorless needles having the melting point of from 140 
to 14rC 





Elemental analysis for C33H42Ne02 


5 


Calculated % 


C, 71.45; 


H. 7.63; 


N, 15.15 




Found % 


C. 71 23; 


H, 7.65; 


N. 14.99 



[0106] In accordance with the methods of Examples 93 and 94, the compounds of Examples 95 through 1 02 were 
10 obtained. 



15 




25 



30 



35 



40 



43 



50 
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Example 




Phyticai properties 
(Reorystattization solvent) 


5 






oolorioss crystals Qso-PrOH) 
mp,161-182t 


10 
15 


95 


NHMa 


eemental analysis for CaH»f^(^-1/2H|0 
CalcdJK: C, 70.42: H. IM: H, 14.16 
Fouwflfc C. 70.31; H, 7^3; 13.95 


96 


H 


colorless crystals Cso-Pr,0} 
inp,162-ie2.5% 

Bemental analysis for CjiH^NjO, -1/2^0 
CalodJl: C, 71.51; H. 7.38; N. 13.45 
FoimdX: C. 71.73; H. 7.35; N. 13.09 


20 


97 




coiorisss needles (MeOH) 
inp.171-172'C 

Bsmental analysis for CaH«iN»02 
CaJodit: C. 73.44; H, 7,66; N. 12.98 
FoundX; C. 73.44; H, 7J8: N. 1233 


25 


98 




cotoriess crysUls Cso-PrOH) 
nipJ89-190*t; 

Elemental analysts for CaHaiNsO^ 
CalcdA C, 70.95; H, 7J26; N. iZM 
Found%: C. 71^2; H, 7.47; 1234 


30 
35 


99 


HHBn 


pale brown amorphous solid 

NMR spectrum d (CDCI^m: 

0.99-l,06{2H.mXl.25-1.40(3am).1.43(9KaXl.80-1. 

90(2H^);2.50-2.80(2H^U95-4J)5(2H^X4.59(2Ht 

. Js75H2)A96(2H4^.5Hz).e.1 1 (1H,t,J=53H2),7.2 

4-7.28(1H.m).7.30-7.35(3Hjn)J.48(2Kd,J=7.5t«J. 

50-7.55(4H.mX7.60-7.65aamX734-7.96C2H^) 

IRspeotrum V (KBr) cm'':3436.1690 

Mass spectrum m/r56iar) 



40 




56 
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Example 




Physical properties 


too 




pete yellow amorphous solid 

NMR spectnim d (COCIt}ppm: 

1.0D-1.0£(2H^).1J0-1^5(1H^M^8-1.42(2H,m).1. 

43(9H^).1M-1&0(2H^)Z57(2HJ>rs)3.98(2HJ>rs).4 

.Bl(2H,tJ=7.5H2).4J9(2H.d^H2),7.33-7^(1HM 

7.39(2H.d,J=6Hz),7.51-75S(4H^).7.e4-7.B7eani).7 

.88-7^9(1H^X7.9e-7J7(1H^)333(2H^.J=6Hz) 

IRspeotrum t^(KBr) ein":3428.1682 

Mass spectnim m/zSBlOJT) 


101 




pele brown amorphous solid 

NMR spectrum d (CDCI,)ppm: 

D^-1.06(2Km).fJt5-1.40OH.mXl.43(9H^Xl^1. 

85(2H^};L5O-2.60(2H^)^.79(3H^U^4.00(2Km 

),4J59(2H.t^7.5Hz)»4 J7(2lid.^5^Hz}.8.C^(1 HJbrs) 

.8JWC2H.d.J=85HdJ^l(lHXJ=75Hz),7.40C2H,d.J= 

B5Hz)J^1-7.60(4H.mX7.6(H7.B5(2H,m)J.94(2H.d.J 

=8J»Hz) 

IR spectrum V (KBr) em'<:3432»1692 
Mess spectrum m/xSBtW) 


102 


H 


colorless amorphous sdtd 

NMRspeotnimd (DMS(>-di}ppm: 

0.B7CZH.4.J=5Hz}.t^t.35(3HLmXU6(9H.sX1.75(2 

H,q,J=7.5Hz)^^4(2H.t.J=12^H2)^.77(2H,d,J=12^H 

i).4.84(2H,t, J=7^H2),8^9(1 H.t.J=8Hz).7^4(2HXJ^ 

Hi)J.44(1HXJ=7.5Hz).7.5e(1litJ=7.5Hi)J.6a-7.87 

(3H.m).7.78-7,62(2H^)7.87(1H.d.J=7.5HzX8.18(1li 

d^7^Hz}3^4(2H.d^Hz}^.03(1 H^) 

fRspeotnim y (KDr) cm'^:2932,1682 

Mass spectrum m/r547(ir) 



Example 1 03 

4-Amlno-2i>henyl-1-{2*(4-piper1dyf)ethyl}-1 H>tmldazo[4,5-c)quinotlne trtfluoroacetate 

[0107] A mixture of 0.30 g of tert-butyl 4-[2-{4-(4-methoxybenzyiamino)-2-phenyl-1H-lmida2o(4,5-c)quinolin-1-ylJ 
ethyl]- 1 -pipertdlnecartoxytate and 9 ml of trtfluoroecetic add was stirred at 65*C of outer temperature for 6 hours. Tlie 
reaction solution was concentrated, and the residue was added with Isopropanol. The precipitated crystals were col- 
lected by filtration, and wasfied with dlisopropyl ether to give 0.31 g of pale yellow crystals. Recrystalllzation from a 
mixture of ethanol and isopropanol gave colortess crystals having the melting point of from 223 to 224^C. 



Elemental analysis for CjaHjgNj • 2CF3CO2H • HjO 


Calculated % 
Found % 


C. 5251; 
C. 52.81; 


H,4.73; 
H. 4.45; 


N, 11.34 
N. 11.81 
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Example 104 

1 -(2(4-Chloro-2-phenyl-l H-imldazo l4.5-cJquinolin-1 -yQethyH^iperidinone 

K)108J A mixture 059 g of H2-(4<hlon).2^.heny|.1H.|i«l<Ja20{45<]quinolln-1 -yl)ethylh4.4-ethylenedloxyplperi. 
dine and 4 ml of concentrated sulfuric add was stirred at room temperature tor 30 minutes. The reaction mlxtTe wm 
poured into ice-water, adjusted topH 11 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate 
The extract was washed with saturated aqueous sodium hydrogencarbonale solution and dried, and then the solvent 
was evaporatedtoglve 0.42 g of a colorless liquid. The resulting liquid was purified by alumina column chromatogmph, 
usmg ethyl acetate - n-heptane (1 :1) as an eluting solvent to give 0.32 g of colorless cnrstala Recn«taillzatlon from 
isopropanoi gave coloriess needles having the melting point of from 1 63 tc 1 65»C. 



Elemental analysie for C23H2tCIN40 


Calculated % 
Found % 


C. 68.23: 
C, 68 26; 


H, 5.23; 
5.31; 


N J 3.84 
N, 13.78 



Example 105 



1 -[2-(4-Chloro-2-phenyl-1 H-lmlda2o(4,5-c)qulnolln-1 -yl)ethylJ-4-plperldlnone oxime 

10109J A mixture of 020 g of 1-{2-(4-chloro-2-phenyl-1H-imlda20[4.5<Jqulnolln-1-yDethylHi>iper)dlnone 0 04 g of 
hydroxylamine hydrochloride, 0.09 g of sodium acetate and 4 ml of methanol was stiired at room temperature for 1 
hour. The reaction solution was concentrated, and the residue was added with aqueous sodium hydrogencarbonate 
so ution. and extracted with ethyl acetate. The extract was washed with saturated aqueoussodium hydrogencartwnate 
solution, and drwd. and the solvent was evaporated to give 0.2S g of a colortess solid. Recrystalllzatlon from ethyt 
acetate gave colorless crystals having the meWrtg point of from 201 to 207*0 (decomposition) 



Elemental analysis for C23H22CIN5O • I/2H2O 


Calculated % 
Found % 


C, 64.41; 
C, 64.75; 


H, 5.40; 
H. 5.32; 


N, 16.33 
N, 16.09 



Example 106 



tert-Butyl 4-[2-(2i)heny|.1 H-lmida2o[4,5-c)qulnolln-1 -yOethyO-l -piperldinecaitoxylate 

1011^ A suspension of 0.80 g of tert-butyl 442.(4<Woro.2i)heny|.1HHmida2o-[4.5-c)quinoHn.1-yl)ethyO-1.plperkJi. 
necarboxylate and 0.30 g of 5% palladium on carbon in 60 ml of methanol was catalytically hydrogenated at ordinary 
temperature under atmospheric pressure for 12 hours. After the reaction, the catalyst was filtered off. and the filtrate 
was concentrated. The residue was purified by ailica gel column chromatography using ethyl acetate - n-heptane (1 - 
1 to 4:1 ) as eluting solvents and washed with dllsopropyl ether to give 0.49 g of pale yellow crystals. RecrystaHizatlon 
from dllsopropyl ether gave colorless crystals having the melting point of from 138 to 139»C. 



Elemental analysts for C28H32N402 


Calculated % 
Found % 


C. 73.66; 
C, 73.46: 


H, 7.06; 
H. 7.21; 


N. 12.27 
N. 12.17 



[01111 In accordancewlththemethodof Example 106. the compounds of Examples 107through 109 were obtained. 
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Example 




m 


Physical properties 
(RecrystalDzation solvent) 


107 


-a 


1 


coloriess crystals Ehydrochloride] 
(MsOH) 

mp;Z58-261*C (decomposition) 

Elemental analysis for 

a.H,,N«*2Ha-H,0 
CaledJI: C, 53.79: H, 8^1; N, 15.68 
Foumft: C. 53.49; H. 6.14; N, 15.67 


108 


-a 


2 


coloriess orystals [hydrochloride] 

(MeOH-ClCHiCHbCI) 

nip^l3XhZZ3!^ (decomposition) 

Elemental analysis for 

Ct7Hy,N4-2HCI -1/21110 
Calcd%: a 5636; H» 6.40; N. 15.40 
Founds: C, 56.36; a 0.18; N, 15^ 


109 




2 


ooloriess crystals [hydrochloride] 

(MeOK-iso-Pr,0) 

mp;Z25~236^ (deoomposition) 

Elomantal snslysis for 

C„HaN4-2Ha-l/8H,0 
CelodJ: C, 61.27: H. 7.41; N, 13.61 
FoundX: C. OlXtt; K 7A4; N. 13M 



Example 110 

4-Chloro-2-phenyM-(2-{4-plperldyl)ethyl)-1H-lmldazo{4,5-clquinollne hydrochtoride and fumarate 

10112) A mixture of 3.64 g of 4-chloro-2-phony«-H2-(N-triphenylmethyM-plperldyl)ethylJ-l H-lmldazo{4.5-c]qulno- 
Hne, 30 ml of methanol and 1 0 ml of trif luoroacette add was stirred at room temperature for 1 hour. The reaction mixture 
was concentrated, and the residue was washed successively with ethyl ecetate and diethyl ether to give pale brown 
crystals (trttluoreacetate). The resulting crystals were added with ethyl acetate, and extracted with water. The aqueous 
layer was adjusted to pH 1 1 with 1 0% aqueous sodium hydroxide solution, and extracted with a mixture of 1 ,2-dIchlo- 
roethane and methanol. The extract was washsd with saturated brine, and dried, and then the solvent was evaporated 
to give 1 .74 g of a colorless liquid. A part of the colorless liquid was converted Into hydrochloride In a conventional 
method. ReciystalUzatlon from methanol gave coloriess crystals having the melting point of from 257 to 265»C (de- 
composition). In the same manner, fumarate was prepared in a conventional method. Recryatallization from methanol 
gave colortess crystals having the melting point of from 185.5 to 166.5'C (decomposition). 

Hydrochloride: 

[0113] 



Elemental analysis for Cz^H^fim^ • HO • HjO 


Calculated % 
Found % 


C. 62.02; 
C, 62.08; 


H, 5.86; 
H,5.77; 


N. 12.58 
N. 12.60 
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Fumarate: 



[01141 



Elemental analysis tor CjaHja 


CIN^ - C4H4O4 . HjO 


Calculated % 
Found % 


C. 61.77; 
C, 62.04; 


H, 5.57; 
H, 5.40; 


N. 10.67 
N, 10.70 



Example 111 

4-Phenoxy-1 -t2-{4-plperldyl)ethyl)-1 HHm!da2o[4,6-c]qulnoline trinuoroacetate 

(01151 To asclutlonof 0.30gof tert^)utyl4^2.(4.phenoxy.1H.|mlda2o[4,5H:Hiilnonn-1^l)eth^ 
ylate in 10 ml of methylene chloride. 1 ml of trlfluoroacetlc acid was added at room temperature, and the mixture was 
stlrredfor 1 .5 hours. The reaction solution was concentmted. The resulting pale yellow solid was washed successively 
with isopropanot and diisopropyl etherto give 0.36 g of colorless crystals. Recrystalllzatlon from a mixture of methylene 
chloride end ethanol gave colortess crystals having the melting point of from 211 to 21 6»C. 



Elemental analysis for C23H24N4 


0 . CFjCOaH . I/8H2O 


Calculated % 
Found % 


C. 61.44; 
C,61.26; 


H,5.21; 
H, 5.05; 


N. 11.46 
N. 11.47 



Example 112 



4-Chloro.2-phenyl-H2-(1-pipera2lnyl)ethyll.1H-lmidazo(4.5-c)qulnollnomethanesulfonate 

[01161 To a solution of 1 20 g of tert^utyl 4.[2-(4-chloro.2-pheny|.1H-imidazo-(4,5-cJqulnolln.1-yl)ethyl).1-p|perazi- 
necarboxylate in 12 ml of 1 ,2-dlchloroethane. 1 .2 ml of methanesulfonic acid was added, and the mixture was stirred 
at room temperature for 5 minutes. The reaction mixture was added with Isopropanol and ethanol. and the precipitated 
crystals were collected by filtration to give 1 .24 g of colorless crystals. RecrystallUatlon from methanol gave coloriess 
crystals having the melting point of from 256 to 270»C (decomposition). 



Elemental analysis tor C22H 


22CIN5 • 2CH3SO3H 


Calculated % 
Found % 


C, 49.35; 
C. 49.60; 


H, 5.18; 
H, 5.11; 


N, 11.99 
N, 12.16 



Example 113 



4-Amlno.1-[2-(4-plperidyOethyO-1H-lmlda2o[4,5-c]qulnoflne hydrochloride 

[01171 A mixture of 1 .57 g of tert-butyl 4^2-(4-amlno-1H-lrnlda2o(4,5-clqulnonn-1-yOethyll-1i>lperidlnecarboxytete 
and 40 ml of ethyl acetate solution of hydrogen chloride was stirred at room temperature for 5 hours. The reaction 
mixture was added with water, adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
methylene chloride. The extract was dried, and the solvent was evaporated. The resulting residue was washed with 
ethyl acetate to ghre 1 .01 g of pale brown crystals. The resulting crystals were purified by alumina colurwi chromatog- 
raphy using methylene chloride - methanol (40:1 to 20:1) as eKiting solvents, and washed with diisopropyl ether to give 
coloriess crystals. Hydrochloride was prepared in a conventional method. RecrystalDzatlon from ethanol gave coloriess 
crystals having the melting point of ftom 243 to 244*C (decomposition). 



Elemental analysis forC^^HjtNs - HCI • 3/4Yifi 


Calculated % 
Found % 


C. 59.12; 
C. 59.10; 


H. 6.86; 
H. 8.83; 


N. 20.28 
N. 20.30 



[01181 in accordance with the nr»ethod8 of Examples 110 through 113. the compounds of Examples 114 through 106 
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5 



10 






Example 




B 


m 


Physical prDperties (Recrystallization solvent) 


15 


114 


Ph 


H 


0 


colortess crystals (CICHsCMsCI-AcOEt) 
rrtp^53-256*C (decomposition) 
Elemental analysis for C2iH)9CIN4 
Calcd.%: C, 69.51; H, 5^8; N, 15.44 
Found%: C. 69^9; H, 5.19; N, 15.27 


20 
25 


115 


H 


H 


1 


colorless crystals [hydrochloride] 
(MeOH-EtOH) 

mp^73-286*C (decomposition) 
Elemental analysis for C^gHf7C{N4-2HCI 
Calcd.%: C. 51.42; H, 5.12; N. 14.99 
Found%: C, 51.47; H, 5.08; N, 14.85 


30 


116 


Ph 


H 


1 


colortess crystals [fumarate](MeOH) 
mp ,266-271 .5*C (decomposition) 
Elemental analysis for 
C22H21CIN4-I/2C4H4O4-3/2H2O 
Calcd.%: C, 6^40; H, 5.67; N. 12.13 
Found%: C, 62.52; H. 5.28; N. 12.15 


35 


117 


H 


H 


2 


colorless crystals [hydrochloride] 
(EtOH) 

mp,258-267*C (decomposition) 
Elemental analysis for C^7Hi9CiN4-HCI 
Calcd.%: C, 56.13; H. 5.74; N, 15.95 
Found%: 57.88; H, 5.46; N, 15.78 


40 

45 


118 


H 


a 


2 


colorless crystals [trifluoroacetate] 

(MeOH-iso-PrsO) 

mp,204-207.5»C 

Elemental analysis for 

Ci7HieCl2N4-CF3C02H-1/4H2O 

Calcd.%: C. 48.78; H. 4.20; N. 11.98 

Found%: 48.76; H, 4.34; N. 11 .89 



50 
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Example 






m 


Physical properties (Recrystalltzation solvent) 


119 


OH 


CI 


2 


pale brown crystals (CICHgCHgCI-MeOH) 

mp,240-245*C (decomposition) 

Elemental analysis for 

C17H19CIN4O-I/2H2O 

Calcd.%: C, 60 09; H, 5.93; N. 16.49 

Found%: C, 60.32; H, 5.72: N. 16.41 


120 


Me 


CI 


2 


pale brown crystals [trrfluoroacetate] 
(EtOH) 

mp^01-202'C 
Elemental analysis for 
C,8H2iCIN4-CP3C02H.6/4H20 
Calcd.%: C, 61.62; H, 5.31; N, 12.04 
Found%: C, 51.82; H, 5.12; N. 12 22 


121 




CI 


2 


colortoss crystals [trifluoroacetate] 
(EtOH) 

mp^235»C 

Elemental analysis for 

C18H18CIF3N4-CF3CO2H 

Calcd%: C, 48.35; H, 3.85; N. 11.28 

Found%: C, 48.31; H. 3.88; N. 11.21 


122 


Ph 


H 


2 


colortess crystals [hydrochloridej(EtOH) 

EtementBl analysis for 

C23H24N4-2HCm20 

Calcd.%: C, 61.74; H. 6.31; N, 12.52 

Found%: C, 61.68; H, 6.51; N, 12,44 


123 - 


Ph 


CI 


3 


colortess fine needles(trffluoroacetete] 
(EtOH) 

mp,260-2e3*C (decomposition) 
Elemental analysis for 
C24H28CIN4 . CF3CO2H 
Calcd.%: C, 60.17; H, 5.05; N, 10.80 
Found%: C. 59.94; 5.08; N, 10.80 




Example 


R2 


B 


W 


Physical properties (RecrystalllZBtjon solvent) 


124 


Me 


H 


CH 


colortess crystals [hydrDchioride)(EtOH) 

mp,1 99-201 •C 

Elerrwntal analysis for 

C24H2eN4-HCI-7/2H20 

Calcd.%: C, 61.33; H. 7.29; N, 11.92 

Found%: C, 81 .21; H, 7.26; N. 11 .80 
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(continued) 



Example 


R2 


B . 


W 


Physical properties (Recrystalllzation solvent) 


125 


CI 


CI 


CH 


colorless crystals [tnfluoroacetate](MeOH) 
mp,249-255'C (decomposition) 
Elemental analysis for 

C23H22CI2N4-CF3C02H 

Calcd.%: C, 55.67; H. 4.30; N. 10.39 
Found%: C, 55.75; H, 4.00; N, 10.47 


126 


CI 


Me 


CH 


colorless fine needtesttrilluoroacetate) 
(MeOH) 

mp^5-262'C (decomposition) 

Bemental analysis for C24H25CIN4- CF3CO2H 

nainti C An IT* t-l (\ f\t\* M lO flH 
\^oiCu.7o. V^i OU. 1 / , n, rM, tU.OU 

Found%: C. 59.95; H, 5 03; N, 1 0.79 


127 


CI 


MeO 


CH 


pale yellow crystals (EtOH) 
mp,169-170»C 

Elemental analysis for C24H25CIN4O-I/2H2O 
Calcd.%: C, 67.05; H, 6.10; N, 13.03 
Found%: C. 67.32; H, 6.06; N. 13.02 


12B 


CI 


H 


N 


colorless crystals [trifluoroacetate}(MeOH) 
mp,260-26B*C (decomposition) 
Elemental analysis for C22H22CtN9-CF3C02H 
Calcd.%: C, 56.98; H, 4.58; N, 13.84 
Found%: C, 56.76; H, 4 47; N. 13.82 
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Example 


R* 




Physical propertias 
(RecrysUlfizatlon solvent} 


129 


CI 


a 

H 


colorless prisms (MeOH) 
mpJ91-1»3lC 

Semental snalyab fbr CgHxjClN^ 
CalcdJt: C, 70.B7; H. 5^; M. 14^3 
Fouma: C, 70.70; 6^; H. ^4M 


130 


CI 




colorless crystals (AeOEO 

mp»1 56^157^ a; 

Elemental analysts for C2,HnCtN4 
CalcM: G, 70.ff7; H, 5.93; M, 14.33 
Foumft: C. 70.»4; H, 5.92; N, 14^1 


131 


CI 




eoloriess crystds (EtOH) 
inp.1B»Tl7lX: 

Elemental malvsis fbr CmHmCIII.O 
CalcdJk C. 67^6; H, SM; H. UM 
FoiandX: 0. 87 J1; H. 5^; 14^2 


132 


a 




colorless crystala [trHhioroacetate] 
(Iso-PrOH) 

n)p,l5e'-1o9 u ideeompositien} 
Elemental analysis for 
CaH,«CtM|-2CF,CO^-3/2HxO 
Calcd.X: a 49.06; H. 4.42; 10.60 
Foumft: C, 48i>4; H. 4.41; N. 10.73 


133 


Ma 




pale brewn crystala (AoOEt) 
mp,S8-69*t^ 

Elemental anatysis for CMHf7N,-H20 
CelcdX' 0, 71.44; H. 7^4; 17 J6 
FoundX: C. 71.25; H. 7^; M, 17.03 
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Physieal properties 




" 


(RecrystaJlization solvent) 


5 






coloriese fine needles[1uinarat0](EtOH) 


10 




J \ Ph 

"rrr 


mp^Bl~27Z*C (decomposition) 
Elemental analysis for 
CaH„CIN«- 1/2C4H404-5/2H,O 
Calcd.%: C. 60.06; H. 5.8B; N. 11.67 








FoundX: BOSH; H, 5.89; N. 11.80 






Speoffic rotation 

laV^: -MJOr (c=0.1. DMSO) 


15 






oolortess crystals [trifluoroacetate] 








(EtOH) 








mpJZI 5-221% (decomposition) 


20 


135 


Elemental anaiyaia for 






C„H,7CIN«-CF,COtH 








Calcd.S: C. 59.00; H, 5.55; N» 11.01 






Foiind%: C. 58.85; H. 5.63; N. 11.05 


25 






pale brown oryataia [trifluoroacstata] 








dieOH-iso-PrOH) 






mpiZZS-Zdl*^ (decomposition) 




136 




Elemental analysta for 


30 




cCC 


C2iHjsC}H«-CF,C0,H 
CalcdJk C, 58^4; H. 5^9; 11^2 






FoumA: C. H, 5^9; N, 11.32 


35 


137 




pale brown crystala [trifliioroaeetata] 

(EtOH) 

mp;224-224J5t: 
Bementai analysis for 


40 






C„H„CIM«S-CF,(X)^-3/2HtO 
Calcd5: C. 51-35; H. 4.68; N. 10.41 






Founds: C. 51.65: H, 4.32; N. 10.16 



45 



50 




\ 

55 
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Example 




Physical proporties 
(Recryvtailizat'on solwnt} 


138 


n~Bu 


coloHeM orystais (AoOEt) 
tnp.130-131'C 

Elamontal analysis for Cx,Hx7aN4 
CaIcd.X: C, SBM; H. 7.34; M. 15.10 
Found*: C, 67.78; H. 7.59; M. \4M 


139 


X) 


colorloas crysUla [trifluoroacetatsKEtOH) 

iiipJ3»-139.5*C 

Elamontal analysis for 

C»HsCIN4-3/2CF,C02H* H^O 
Calcd.*: C, 53^9: H. 5^9; 9^6 
Found%: C. 53^3; H. 5.33; N. 9.59 


140 


Bn 


paia brown crystals (AoOEtnso-PrsO) 

inp;230-234*C (dBcomposition) 

Elwnental anatysis for Cx4HnCIK4> 1/48,0 
Calcd.S: 70.40; H. 6^8; N. 13.68 
Founds: C, 70.41; H. 9.27; M, 13.54 


141 




pale yellow crystals [methaneauHiMMte] 
CMeOH) 

mp»199-207"C(deoofnposrtion) 

Elemental anriyaia for 

C»HnCIH4 - 2CH»S0)H - HjO 
Calcd.S: C, 51.71; K 5.62; N. 8.93 
Fotindt: C. 51.59; H. 5.42; N. 8.87 
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Example 




Physical properties 
(Rscrystallizatien solvent) 


142 




obloriess crystals [fijmarate](MeOH) 

nip.224^229'C (deoomposition) 

Elemental analysts for 

C,4HttCIN4-C»H404-H,0 
Caled.S: 62.39; H, 5.80; N, 10^9 
FoimdS: 62.46; K 5^1; It 10.42 


143 


XT 


colorless orystals [fumarate]QEtOH} 
mp^l 3ih21 6% (decomposition) 
Elemental analysis for 
GmH»CIN40*C4H404* 1/4HsO 
CalcdJ(: a 62.10; H. 5.48; N. 10.35 
Foundft: C. 61.94; H. 5.45; M. 10.30 


144 




odorless orystals [trifltMroacetste] 

(MeOH-t»o-Pr,0) 

mp^63-257'^ (deoomposition) 

Elemental analysis for 

CmHuCIN^S-CFjCOsH- t/2H,0 
CalodA: 55.76; a 4.B6; K 10.00 
Found%: C. 55.67; K 4.59; N. 9.90 


145 


1 


ooloriess crystals [tnfluon>aoetate](EtOH) 

mp^l 8-225X (deooifipoeition) 

Elemental analysis for 

CmHbCIN^OS-CFsCOxH 
CeiodA: C. 55.07; H. 4.62; li 9.88 
Found%: C, 54.91; H. 4.69; N. 9.77 


146 




colorless crystals [trifhjoroacetate](MeOH) 

mp;i70-277t^ (decomposition) 

Qementil analysts for 

CmH»CIM«0,S-CF,COsH 
CaJcdJk C. 53.56; a 4.48; N, 9.61 
Found»: C. 5331; a 4.50; N. 9.62 
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Example 




Physical properties 

(Recrystatlization sotvetit) 


147 




coloriess crystals [fumarats](EtOH) 

mp.1 92-1 BB'C (decomposition) 

Elemental analysis for CaHnClFN«-C4K«04*HtO 

Calc4i.%: C. 59.72; H, 5 JO; N. 10.32 

FoundX: C, 59.81; H. BJff; K 10.33 


148 


JX 


colorless crystals [fumarffte](MeOH-iso-PrOH} 

mp.184-187'C(decompo8rtion) 

Elemental analysis for CaHaCim^- 048404* H^O 

CalcdJl: C. 59.72; 5JM); N, 10.32 

Founds: C. 80.00; H. 4J1; N. 10.34 


14S 




coloriess crystals [fijmararte](MeOH) 

inp.ZD4^2u8T; (decomposition/ 

Bemental analysis for C^J^CIFH^' CJtUO^'Hfi 

CalodA: 58J2; H. 5.20; N, 10^2 

FouDd%: C. 59.53; 4.92; N. 10.41 


150 


F 


colorless crystala [trifluoroac«tate]QEtOH) 

mp^60-'283'1C (deconiposition) 

Elemental analyais for CaH|tCtF4H4-CF,C02H*H,0 

Calcd.X: C. 50.47; H. 3.73; M. 9.42 

Founds: C, 50.33; H. 353; li 951 


151 




coloriess crystals [tnfluoroacetatelOleOH) 

mp^59-281 (decomposition) 

Bemental analyate for CBH„CtFsH«-CF,COtH 

CalcdS: C. 5a48; 3.22; N. 9.42 

Founds: C. 50.28; H. 3.29; H, 9.48 
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Example 


R' 


(Reoryvtalfization solvent} 


5 






coloriMs crystals bnathanesulfbnats] 

(EtOH) 








fnp» 1 V9^&u& vosoomposnion/ 




152 


ESsnwnUU analysis for 


10 




HoIm^ «• ft 11* M 5 as* M 13 79 

rAiivMW* ft IV M ^ AS- M 13 ft3 
rouncn. V/» 9^. lu, n, 0.^9* i«9.im 








oMonaas orysujs Lvumwivjvw wi i LLi/n/ 


13 


153 




mp J 81-1 66 J5% (deeompoaMon) 
Bamental analysis for 


20 






rounder o, ^9.4/, M, 9.11* w, 








paia yollow fina naadlaa [tnfluoroacatataj 








lEtOH} 








inp» 1 «/ J>~Zu4 w idaoompoaiiion^ 


25 


154 


tiamanxai analysis tdt 






p U— r^iA.»ftP ftn M-1/AU.O 
Founds: C, 56.45; H. 4^; N. 13.72 


30 






cdorieaa crystals [trifluoroaeatateKEtOH) 








ffin^SO— 255% {dMkomDosition) 




155 


Elemental analysis for CBH0CIN4- CF,COtH 
Caled.%: C. 64J»: H, 4J6; 0.64 


35 






Found!: C. 53^1: K 4.92; N» 9.63 








colorlosa orystala [tnfluoroaeetBtalCEtOH) 








mpJ44^1453X: 




158 


Elemental analysis for 


40 




C»HK,CIH40*CF,CO,H-3/2HtO 
CalodJk C. 59.66; H. 5i>1; N. 8.98 
FoundK: C, 59.44; a 4.71; N. 8i>4 



45 
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Example 




Physical properties 
(RecrystalHzation solvent) 


157 


(TV'"'' 


pale groon crystalsCtrifluoroecetateKEtOH) 

mp,174-175t 

Elemental analysts for 

C,4HtaCIF,M4- CF,CO,H*5/4H,0 
CaledS: C. 52.44; H, 4^- N. 9.41 
Foumn: C, 52.54; H. 4.19; M, 9^ 


158 




cotoriess crystals [trifiuorDacetateKMeOH) 

mp^31'241%(decomposition) 

Bemental uialvBifl far 

Cr^HnaUfi • CF,CO,H- 1/2H,0 
CaleiU: C. 54^- H, 4.60; 11.12 
Founds: C. 54.73; H. 4.42: N, 11^1 


159 


P 


colorless crystals [trif)uorDacetaU}(EtOH> 
iiip;250-261 % (decomposition) 

C„H„aH4S- CF,CO,H- 1/4H,0 
CalcdX: C. 53J5B; H. 4.40; N. 10.87 
Founds: C. 53^3; H. 4.33; N, 10^ 


ISO 




colorless crystals [trifluoroecetateKMeOH) 

mpJ27a-273lC (decomposition) 

Bemontal analysts for 

CaiH„CIM,-CF,CO,H- 1/2H,0 
CalcdS: C, 52.44; H. 4.60; N. 16.68 
Founds: C. 52.15; H. 4.74: li 16.95 


161 


P 


pale brown crystals [trifluoroaoetato] 

(Et0H-Et,O) 

mp.203-203.5'C 

Bemental analysis for CzoHtaCINsS-CFsCOxH 
CdcdJk C, 51.61; 4.13; N. 13.68 
Founds: C. 51.48; 1i 4J22: N. 13.52 
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Physical propcrtiM 

(Recrystatlization aoivent) 

pale yellow crystals Ihydroehloride]Cso~PrOH) 

mp^4S-249% (decomposition} 

Bementel analysis for Ot^fHrZHC^'^/AHfi 

Cslcd.%: C. 60.70; H. BJOS; N. 11.60 

FouikW: C. 60.81: H. 5.93; 1111.72 

coloriess crystals [hydrochloride](Et0H) 
NMR spectrum d 

(DMSO-dt)ppni:1.30-1.40eH^XlJ5-1.70(1H,mXl.70 

-1.80(4H.m);!.65-2J0(2H^)^.lO-3^(2am),3.17(3H 

^),4.73(2HXJ=7.5Hi),7^7(1H.tJ=7.5H2)3.04(1 H4J= 

75Hz)3.5&-6J5(2H>m)3 J64(1HJ>fs)3.06(1HJ)rs) 

paia brown crystals (AeOEt) 

mpJ76-1775lC 

Bemental analysis for CgHnHi 

CaledJ: C, 74.36; H. 6.78; K 

Foumtt: C, 74.00: H. 6 JO; H, 16.68 

oolorless crystals DiydrooMonde] 

(MeOH-iso-PrOH) 

mp^dOOt^ 

Elemental analysis for C»H»r,N4-2HCl-1/2HtO 

CalcdJk C. 57.70; H. 5.42; M. 10.77 

FbundX: C, 57.72; H, 5.12; N, 10.79 

pile yellow crystals CsoH^rOH) 
mp,166-167*C 

QemenUI analysis for CnHi4M40-HtO 
CWodJl: C, 6932; H, 6.92; M, 14.80 
Found»: C, 6933; H. 6.97; N. 1439 
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Example 




Physical properties 
(RaciyBtaiHzation solvsnt) 


5 
10 


197 


"p 


coloriess orystals Diydrochloride] 

(ElOH) 

nip;218-219% 

Elemental analysis for C2,Ht4N,-3HCi 
Calcd.X: C» 53.68; H. 5.79; H, 17.89 
Found%: C. 53.63; H, 9 J)1 ; H. 17.89 


15 
20 


168 


P 


pale yellow crystals Diydroehloride] 
(MeOH) 

mp^93->298% (decompoaftion) 

Elemental analysis for 

C2,HbNsS-2HCI-H,0 
CalodJt: C. 53.84; H. 5.81; M, 14.95 
FoundX: C, 53.59; H, 5.71; N, 14.82 


25 


168 


P 


pale yeUow orystals [hydrochloride] 
(EtOH) 

iiip,196*189'C 

Elemental analyaia for 

(W1s«M4S*2HCI-3IV) 
Calod.%: C. 52.48; K 6.41; K 11.13 
Founds: C, 52.44; H. 6.68; N. 11.13 


30 
35 


170 




pale yallow orystals [trffltioroacetata] 
(EtOH) 

mpJ228-229t: 

Elemental analysis for 

CsHaN4S-3/2CF,COsH- 1/2H,0 
CalodJ(: C, 54.73; H. 5.03; N, 9 J2 
FoundX: C, 54.46; H. 4.91; N. 10JK) 


40 

45 


171 




pale yellow crystals [hydrochloride] 
(EtOH) 

mp^74^277'C (deoomposltion) 

Bemental analysis for 

CnH„H4S-2HCI*9/4HsO 
CalcdJI: C. 56M; H. 6^; N. 1153 
Found*: C, 56.79; H, 9.11; N, 11.51 



50 



oX 
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ExBmple 






Physical propartiai 
(Recryatalfizaiion solvant) 


172 


R 


CI 


oolorleas crystaJs [trifluoroacotato] 
(EtOH) 

mp.18»-100t: 

E)a mental analysis for 

Ot,HiBCIN«S-3/2CF,CO,H 
CalodJk C. 51 J9; 4^4; N. 9.63 
FoumjO: C» 51^; 4^9; N. 9.65 


173 




CI 


oalorfasa arystala [triflueroaeetats] 

(EtOH) 

mp.194^196t^ 

Elamantal analysis for 

CbHbCII«4S- 5/4CF,C0^ 
CaledJ: C, 53.19; H, 4.42; 10.12 
Foundl: 0, 53.18; H. 4.39; N. 10^9 


174 




Ma 


pala brown orystals DiydrooMorida] 
(EtOH) 

mpjZ45>-246.5X 

Elamantal analysis for 

CBHMl«k*2HCI*3/2H,0 
CdwUk C, 5752; H, 6.58; N. 15.24 
FoishR: a 57.65; H, 6.33; N. 15.23 


175 


/ 


Ms 


pale brown orysUls [hydroohlorida] 
(EtOH) 

mpjtt4-225"C 

Elemental analysia for 

CaH,}H|-2HCI*5/2H.O 
CatodJL- C, 56.21; H. 6.97; K 14.25 
Foum»: C, 55.95; H. 6.70; N. 14.23 


17B 


H 




oolorlaaa prismsCtrifluorDaoatata] 

(EtOHHso-PrsO) 

mp.1893-1925*t: 

Elemental analysis far 

CbHbFN«0-CF,CO^ 
Caicd.%: C. 59.52: H. 4.80; N. 11.11 
Foumi%: C. 59.41; H, 4.89; N. 11.16 
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Example 




Physical properties 
(Reerystallizaticm solvent) 


177 


ORi 


colorless crystals [trifluoroacatate] 
(EtOH) 

iiv214.5-2155t: 
Elemental analysts for 
0bHbN4O - CFiCOxH * 1/2HsO 
Calod.X: C. 65.14; H. 5^9; K 8.80 
FowidX: C. 65.40; H. 5J)7; M. 9.85 


178 


NHPh 


eotoriess crystals (MeOH-iso-PrOH) 
mp,191«194"C 

Elemental anaiysts for C^HnNs 
CalodJk C. 77.82; H. 8.53; N. 15J5 
Foiind%: C. 77.76; H. 859; H, 1538 


178 


NHMe 


pale yellow crystals [KydrDchloride] 

Os9-PrOH) 

mp.208-210t: 

Bamental analyste fbr 

CMHnH,*2HCI-7/4HtO 
CalodJI: C. 58.83; H. 6.69; N. 14^9 
FouncA: C. 58J8; H. 6.51; 14.13 


180 




colorless crystals Diydrochloride] 
QyieOH) 

mp;U)5-2083'C 

Elemental analysis fbr 

(V1»ris-2HCt-5/2H,0 
Calod.%: C» 58.02; H, 7.01; N. 13.53 
FowidX: C. 58.01; H. IJOZi H, 13.50 


181 




colorless crystals [hydrocMorlde] 
(EtOH) 

mp^lO-212'C 

Bamentat analysia fbr 

C»HvNb-2HCI*HsO 
CaledS: 82.15; K 8.82: K 13.94 
Found!: C. 81 J9; H. 8.44; H. 13.85 
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Example 




Physical properties 
(Reerystanizartion sohront) 


182 


NHBn 


eoleriets crystals Diydrochloruie] 

Cso-PrOH) 

mp;t44-246% 

Elemental analysm for 

CaledJ: C. 65.75; 6.35; N. 12.78 
Founds: C, 65J1; H. 6.13; N. 12.68 


183 




pale yellow cryatala DvydrecMoride] 
QEtOH) 

mp.1 60-193% 

Elemental anaJysle for 

CjgHssHi " 3nUi * ZHjU 
Calcd.%: C. 57.29; H, 6.13; N, 13.82 
Fotindt: C. 57.46; K 5.98; N. 13.77 


184 




pale yellow oryelala [hydrochloride] 
(EtOH) 

n9^31.5-232*t: 

Elemental analysia for 

CaHiiMi • 3HCI • 3/4HtO 
CalodJL C, 58^; H. 6.72; K 14.55 
Founds: C. 58.12; H, 6.93; N. 14.46 


185 


X) 


colorless needles Diydrochloride] 

CEtOH) 

mp*187-189% 

Elemental analysis for 

C^H^N. • 2HCI - 3/4H.O 
CaicdJ: C. 83.93; H. 6.99; H. 13.31 
Founds: C, 64.05; H. 6.93; K 13.32 


188 




colorless erystaie [hydrochloride] 

(EtOH-lso-PrOH) 

inp,194-195*t; 

Elemental analysis for 

CnH„N,0-2Ha-3/2H,0 
CalcdJk a 59 J9; H, 6.70; N. 12.93 
Founds: C, 59.72: H. 6.64; M. 12.85 



Example 1 B7 

1 -[2-(N-n-Butyl-4-plperidyl)ethy()-4-ch}oro-1 H-lmldazolA.S-clqulnollne hydrochloride 

[01191 To a suspension of 1 .20 g of 4-chloro-1-[2-(4-piperidyOethyl)-1 H-imidazo-(4,5-c)qulnoline trifluoroacolate and 
0.77 g of potassium carbonate In 6 ml of N.N-dlmethylformamlde, 0.30 ml of n-butyl bromide was added dropwise at 
room temperature, and the mixture was stirred for 5 hours. The reaction mixture was adjusted to pH 10 with 10% 
aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed successively with water 
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and saturated brine, and dried, and then the solvent was evaporated to give 0.92 9 of a pale brown liquid. The resulting 
liquid was dissolved in tetrahydrofuran. The solution was fHtered on sHIca gel. and the filtrate was concentrated to give 
0 87 g of a coloriess solid. Hydrochloride was prepared In a conventionai method. Recrystallizatlon from a mixture of 
methanol and ethyl acetate gave colorless crystals having the melting point of from 144 to 15B*C. 



Elemental analysis forCg^HgyCIN^ . 2HCI • VZH^O 


Calculated % 
Found % 


C, 55.70; 
C, 55.80; 


H, 6.68; 
H. 6.65; 


N. 12.37 
N. 12.44 



10 

Example 188 

1 '(2-(N'AcetyM-pipef1dyi)ethyq-4-chloro-1 H-lmidazo(4^]qulnoBne 

15 [0120] To a solution of 0.60 g of 4-chloro-H2-(4-piperidyl)ethyll-1 H-imida2o-{4.5-cIquinoline trifluoroacetate In 4 ml 
of pyridine, 2 ml of acetic anhydride was added, and the mixture was stirred at room temperature tor 1 hour After the 
reaction, the solvent was evaporated. The residue was added with isopropanol and diisopropyl ether, and the precip- 
itated crystals were collected by filtration, and washed with diisopropyl ether to give 0.45 g of coloriess crystals. Re- 
crystallization from a mixture of methylene chloride and diisopropyl ether gave colorless crystals having the melting 

20 point of from 1 83 to 1 86 .5*C. 





Elemental analysis for C^^2^^^^40 




Calculated % 


C, 63.95; 


H, 5 93; 


N, 15.70 


25 


Found % 


C, 63.81; 


H. 5.87; 


N, 15.61 



[0121] In accorcance with the methods of Examples 187 and 188. the compounds of Examples 189 through 194 
were obtained. 



35 
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Exampia 


R' 


B 




m 


Physical properties 
(Reerystaflization solvent) 


189 


Ph 


H 






ooloriess orysiala Gso-PrOH) 
mpJ67-ieB*t: 

ciemontai anaiysia for Cx4r%sOiN4 
CslcdJl: C. 71.19; 6^; N. 13.84 
FourMAr C. 71.00; H. 6.18; N. 13^6 


190 


H 


CI 


""Ok 


2 


oolerieas crystals Diyvirochlonde] 
(EtOH) 

mp^3G-246lC (deccmposrtion) 
Etemeirtal anaiysia for 
C|i4Ht4Ci|N4 ■ HCI • 1 / 4H,0 

CalcdJt: C. 60i>1; H. 5.35; N. 11.66 
FouncA: C. 60.01; H. 5.62; 11.67 




H 

n 






1 


colorless crystala Diyiirochloride] 
(EtOH) 

iiip,248-257% (daoomposition) 

FlnmMital anAlvsis for 

CsHBCIN4-HCI*1/4HtO 
CalodS: C, 83J6; 5J2; N. 12il7 
FoufMO: a 63.98; H. 5.80; 12.93 


192 


Ph 


H 




2 


oolorleas crystals (CHtdt-iso-PrsO) 

mp,1543-100% 

Elefnentai analysis for 

CsH»CtM«0M/8H,0 
CalcdS: C, OOiXh SM\ N. 12J7 
Founds: C. 68.78; H. 5.78; N. 12.71 
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Exampla 




m 


Physical propartiM 
(RecrystaJlizstion solvent) 


193 




1 


colorless crystals [hydrochloride] 

(MeOH-iso-Pr,0) 

inp^S9-280'C (dooomposrtion) 

Qomontal analysis for 

C»Hx4N4 * 2HCI - 3/4H2O 
CalcdJk a 62^7; H. 6J2S: N. 12.65 
FoundX: C. Bl^B; H, 6.45; N. 12.60 


194 




2 


colorioas crystals Qiydrochlorido] 

(MeOH-tso-Pr^O) 

mp,1 50-156^ (dooofnpositNMi) 

ElomentaJ analysis for 

CMH„N4-2HCI-1/2HtO 
Calc<I.X: C, 63.71; H. 6.46; N. 12.38 
Founds: C, 63.90; H. 6.68; N. 1M1 



Example 195 

4-Chloro-1 -[2-{N-(4-fluorophenylsulfonyl)-4-plperidynethyl]-1 H-imida20-(4,5-cJquinollne 

[0122] To a suspension of 0.50 g of 4-chloro-1 -[2-(4-plperidyl)ethyl]-1 H-lmlda20*[4,5-c]qulnolIne trtfluoroecetate and 
0.32 g of potassium carbonate in 2 ml of N,N-dlmethy»fonnamlde, a solution of 0.23 g of p-fluorobenzeneaulfonyt chlo- 
ride in 3 ml of N.N-dimethylfomiamlde was added dropwise at room temperature, and the mixture was stirred for 5 
hours. The reaction mixture was adjusted to pH 10 wtth 10% aqueous sodium hydroxide solution, and extracted with 
ethyl acetate. The extract was washed successively with water and saturated brfne, and dried, and then the sohrent 
was evaporated to give 0.35 g of a colorless solid. Recrystalllzatlon from a mixture of methanol, ethanol and water 
gave colorless crystals having the melting point of from 175 to 17B.5*C. 



Elemental analysis for C23H22CiFN402S 


Calculated % 
Found % 


C, 58.41; 
C, 58.43: 


H, 4.69; 
H, 4.52; 


N. 11.86 
N. 11.88 



Example 196 

1 -[2*(N-MethBne6utfonyM-plperidyl)ethyl]-4-phenoxy-1 H-imldazo[4.5-c]-quinoline 

[01231 To a solution of 1 .00 g of 4-phenoxy-1 -{2-(4-piper1dyl)ethyl>1 H-lmldazo-(4,5-c)qulnollne trtfluoroecetate and 
0.57 ml of trfetiiylantlne In 10 ml of methylene chloride. 0.16 ml of methanesutfonyl chloride was added dropwise at 
room temperature, and the mixture was stinred for 1 .5 hours. The reaction mixture was added with water, and extracted 
with methylene chloride. The extract was washed with water, and dried, and then the soh/ent was evaporated to give 
a colorless liquid. The resulting cobrless liquid was solidified with ethyl acetate, and ttie solid was washed with diethyl 
ether to give 0.80 g of colortesa cryatals. Recrystallizatton from a mixture of methylene chloride and etiiyt acetate gave 
coloriess crystals having the melting point of from 173.5 to 176*C. 



Elemental analysis for 024^26^4038 


Calculated % 
Found % 


C, 63.98; 
C, 64.01; 


H, 5.82; 
H, 5.96; 


N. 12.44 
N, 12.28 



[0124J In accordance with the method of Exaniple 1 96, ttie compounds of Examples 1 97 through 1 99 were obtained. 
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5 




10 





Example 


flA 


Physical properties (Reoystallization solvent) 


15 . 


197 


Ts 


colorless crystals (AcOEt-i80-Pr2O) 
mp,201.5-202*C 

Elemental analysts for C3oH3qN403S 
Calcd.%: 68.42; H. 5.74; N, 10.64 
FouncJ%: C, 68.46; 5.83; N. 10.53 


20 


198 


EtOaC 


colorless crystals (AcOEt-lso-PrsO) 
mp.132-133»C 

Elemental analysis for C26H2bN403 
Calcd.%: C. 70.25; H, 6.35; N. 12.60 
FouncJ%: C. 70.13; H. 6.34; N, 12.50 


25 

30 


199 


BnOjC 


yellow liquid 

NMR spectnim 5 (CDCl3)ppm: 

1.31 (2H,br8),1.50-1.70(1H,m),1.78(2H,br3),2.00(2H.q,J= 7.5Hz).2.81(2H.br8),4.23(2H, 
brs),4.63(2H»l,J=7.5Hz),5.1 3(2H,s),7.25(1H,t,J=7H2),7.30'7.40(5H.m)7.39(2H,d.J= THz). 
7.44(2H.t.J«7Hz)7 50(1H,td.J=8,5,1H2),7.57(1H,t d^8.5,1H2).7 90(1 H.dd,J=8.5. 1Hz). 
7.94(1 H,8),8.04(1H, dd,J=8.5,1Hz) 
!R spectrum v (liq.) cm*'':1 698 
Mass spectrum m/z:506(M+) 



Example 200 

4-(2 .(4-Am!no-1H-lmlda2o [4,5-c]qulnolln.1-yl)ethyl)-N-melhyl-1-plperidine«carbolhloamido 

[0125] A suspension of 0.50 g of 4-amino-1-{2'(4i)iperidyl)ethyll-1 H-lmlda20[4,5-c)-quinollne and 0.37 g of methyl- 
Isothlocyanate In 10 ml of methylene chloride was stirred at room temperature for 1 hour, and then the prec^ttated 
crystals were collected by filtration to give 0.56 g of colorless crystals. Recrystalllzation from a mixture of methylene 
chloride and methanol gave colorless crystals having the melting point of from 216 to 21 6*C. 





Elemental analysis for C^^Jti^S • I/2H2O 




Calculated % 


C, 60.45; 


H, 6.87; 


N. 22.26 


45 


Found % 


C, 60.79; 


H, 6.66; 


N, 21.97 



[0126] In accordance with the method of Example 200. the compound of Example 201 was obtained. 
Example 201 

4-C2-(4-Chloro-2i)henyl-1H-lmlda2o[4^1qulnoBn-1-yOethylhN-melhyl-1-piperidlnecarbothio 
[0127] 

Appearance: colorless crystals 
Recrystalllzation solvent: methanol 
mp: 215-220*0 (decomposition) 
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Elemental analysis for C25M26CIN5S 


Calculated % 
Found % 


C, 64.71; 
a 64 80; 


5.66; 
H, 5.62; 


N, 15.09 
N. 14.96 



Example 202 

H2 -(1 -Amldlno-4-plperidyl)ethyI)-4-chloro-2-phenyl-1 H-imidazo[4,5-c]-quinoline hydrochloride 

10 

[0128] A solution of 0.75 g of 4-chloro-2-phenyl-H2-(4*pipei1dyl)ethyQ-1H-imidazo-(4.5-c]qulnoline. 0.40 g of 1H~ 
pyrazole-l-carboxyamidlne hydrochloride and 0.39 ml of trfethylamine in 5 ml of N^N-dimethyironmamide was stirred 
at room temperature for 19 hours The reaction solution was concentrated and the residue was added with ethanol, 
and then the precipitated crystals were collected by fiitratton to give 0.51 g of coloriess crystals. Recrystallization from 
ethanol gave coloriess crystals having the melting point of from 270 to 273*C (decomposition). 





Elemental analysis for C24H25CINe • IHCI 


• I/2H2O 




Calculated % 


C. 60.25; 


H, 5.69; 


N. 17.57 


20 


Found % 


C. 60.47; 


H, 5.61; 


N, 17.36 



[0129] As an example of the excellent effects of the compounds according to the present Invention, experimental 
results of inhibitory actions against production of TNF- a and IL-1p in human cells wlil be shown below 

^ 1 ■ Preparation of blood cells for culture 

[0130] About 50 mL of whole blood was collected from adult healthy volunteers by venepuncture into a plastic tube 
which containing 170 \iL of Novo-heparin 1000 (Novo-Nordisk A/S). Then, PBMCs (Peripheral Blood Mononuclear 
Cells) were prepared using a cell separation tube, LeucoPREP^ (Becton Dickinson), and cultured with RPMI-1640 
^ medium (Nissui Phamnaceutcal Co.) containing 2 mM L -glutamine (Life TechnologieaX 2.5 UAnl penk:iliin-2.5 (tgAnL 
streptomycin solution (Life Technologies) supplemented with 1 0% fetal calf serum (Intergen Company) at 1x1 0^ cells/ 
mL 

2. Preparation of test compounds 

35 

[0131 ] Test compounds were dissoh^ed in distilled ultra-pure water, dimethyl sulfoxide, or 0.1 N hydrochtoric acid at 
20 ^M. and then sequentially diluted with saline and used. The compounds were examined at concentrations ranging 
from 1 0-^0 M to 1 0-5 M. 

3. Treatment of ceils with medicaments 

[01 32] 1 0 jiL of 1 ng/mL llpopotysaccharide (LPS) was added to a 96-weH (flat bottom) plate for cell culture, MlcroTest 
III ^ tissue culture plate (Becton Dk:kinson), containing 180 ^L of the PBMCs in the aforementioned medium. After 
30 minutes, 10 )iL of the solution of the test compound or the solvent was further added to each well, and the plate 
was covered with a plastic Qd and Incubated at 37*C for 1 6 hours In an atmosphere of 5% CO2. 

4. Detemiination of human TNF>a and human IL-ip 

[0133] An enzyme immunoassay by the sandwich method was performed to detemnlne the human TNF- a and human 
^ IL-1p In the culture supernatant The antl-cytokine antibody (the first-antibody) was diluted and placed in a 96-well 
mk:rotlter plates for coating. After the wells were washed, the culture supematant was appropriately diluted, and then 
added to each well and Incubated. Then the second-antibody against cytokine and the third-antibody against the sec- 
ond-antibody were successively added while applying washing processes between the operattons. After the final wash- 
ing process, a tetramethytbenzldlne solution (OAKO) was added to each well to start the coloring reaction. The coloring 
« reaction was quenched with 1 N sulfuric acid, and then the absoit>ance at 450 nm of each well was measured by a 
microplate reader, M-Vmax^ (Molecular Devces). The concentrations of the cytokines were determined by quantift- 
catton software, Softmax^^ (Molecular Devices), in comparison with the calibration curves obtained by using the re- 
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comblnant cytokines as the standards. For determination of human TNF-a, monoclonal antJ-human TNF-a (ENDOG- 
EN)» polyclonal rabbit antt-human TNF-a (Pharma Blotechnoiogie Hannover), peroxidase conjugated donkey anti- 
rabbit IgG (JadcBon ImmunoRes. Labs ), and recombinant hun«n TNF-o (INTERGEN Company) were used for the 
first-, second- and third-antibodys and the standard for the calibration curve, respectively. For determination of human 
5 iL-1 p, monoclonal antt-human IL-1 p (CIstron). polyclonal sheep anti-human IL-1 p (Biogenesis), HRP conjugated don- 
key anti-goat IgG (Chemk:on Intematlonal). and recombinant human IL-ip (R&D Systems) were used for the first-, 
second- and third-antibodys and the standard for the calibratton curve, respecth^ely. 

[0134] In both cases for TNF- a and IL-1 p, the acthrtties of each test compound are shown as percentages (%) of 
the amount of the cytokine Induced by treatment with LPS together with the test compound against the amount of the 
to cytokine induced by treatment solely with LPS 
[0135] Results are shown in tables 1 and 2. 



Table 1: 



Inhibitory action against TNF- a production in human cells 


Compounds 


Administered concentration (}imot/L) 


0.001 


0 01 


0.10 


1.0 


10 


Example 89 


91 


86 


90 


84 


17 


Example 110 


80 


77 


26 


1 


0 


Example 113 


68 


81 


86 


69 


29 


Example 117 


117 


77 


71 


24 


0 


Example 118 


79 


91 


88 


51 


3 


Example 121 


81 


91 


49 


0 


0 



Table 2: 



Inhibitory action against IL-1 p production in human cells 


Compounds 


Administered concentration (pmol/L) 


0.001 


0.01 


0.10 


1.0 


10 


Example 89 


112 


102 


96 


63 


0 


Example 110 


119 


105 


65 


64 


14 


Example 113 


104 


109 


116 


96 


30 


Example 117 


119 


106 


111 


72 


8 


Example 118 


96 


106 


102 


59 


0 


Example 121 


102 


108 


87 


24 


0 



[0136] These results dearly Indteate that the compounds of the present inventton have excellent Inhibitory acUons 
43 against production of TNF and IL-1 . 

industrial Applk»bi1Ity 

[0137] The compounds of the present invention have excellent inhibitory acttons against production of TNF or IL-1 
50 and are extreamely useful as preventive or therapeutic agents of diseases mediated by these cytokines. 



Claims 

33 1 . A 1 H-lmidazopyrfdine dertvetive represented by the lolk>wlng general fonmula or a salt thereof: 
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wherein represents hydrogen atom, hydroxyl group, an alkyi group which may have one or more substituents, 
a cycloalkyi group which may be subsdluted, a styryl group which may be substituted, or an aryi group which may 
have one or more substitutents; R2 represents hydrogen atom, an alkyt group, a halogen atom, hydroxyl group, 
an amino group which may have one or two substituents, a cyclic amino group which may be substituted, or a 
phenoxy group which may be substituted; ring A represents a homocyclic or a heterocyclic ring which may be 
substituted with one or more alkyl groups, alkoxyl groups, or halogen atoms; R3 represents a saturated nitrogen- 
containing heterocyclic group which may be substituted; and m represents an Integer of from 0 to 3; provided when 
R3 represents unsubstituted piperidino group, at least one of R"" and is not hydrogen atom. 

A IH-imidazopyrldine derivative represented by the following general formula or a salt theiBof: 




wherein R^ represents hydrogen atom, hydroxyl group, an alkyl group whteh may have one or more substituents, 
a cycloalkyi group which may be substituted, a styryl group whfch may be substituted, or an aryl group which may 
have one or more substitutents; R2 represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group, 
an amino group which may have one or two substituents, a cyclic amino group whteh may be substituted, or a 
phenoxy group whteh may be substituted; ring A represents a homocyclte or heterocyclte ring whteh may be sub- 
stituted with one or more alkyl groups, alkoxyl groups, or halogen atoms; m represents an integer of from 0 to 3; 
R* represents hydrogen atom, an alkyl group, benzyl group, triphenylmelhyl group, an alkanoyl group which may 
be substituted, an alkoxycarbonyl group, benzyloxycarbonyl group, a thiocarbamoyi group whteh may be substi- 
tuted, an alkanesulf onyl group, a benzeneeulfonyi group whteh may be substituted, or amidino group; Y represents 
methylene group, oxygen atom, sulfur atom, nitrogen atom, a group represented by NH, or a single bond; and n 
represents an Integer of from 0 to 2. 

The compound or the salt thereof according to claim 1 or claim 2, wherein the ring A la benzene ring or thiophene 
ring. 

A medteament whteh comprises as an active ingredient the 1 H-imidazopyridlne derivative or a phanmacologteally 
acceptable salt thereof according to dalm 1 or claim 2. 

The medicament according to claim 4 whteh is used for preventive or therapeutte treatment of a disease in whteh 
a cytokine Is mediated. 
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